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"Dear Mr. Parks: 


What are the opportunities 
in aviation for my son?" 


IF you saw our file of letters from parents, you would find that question in nearly 


every one of them. If you have a son who is interested in aviation, you are asking that 











question yourself. It deserves an answer. 


O | LY In other professions, the opportunities are accepted as a matter of course. It is 

assumed that doctors will always be in demand; lawyers can always develop a practice, 

| and engineers can always find employment. Yet many young men who spend years of 

112 = time and thousands of dollars training for an established profession find, when they are 

ready to enter it, that the field is overcrowded. More years must be invested with 

On May 1, 1932, there were meager income before a firm foothold is gained. 

only 112 transport students in all 

Government-approved aviation Not so in aviation. This industry is unfolding so many new developments, each of 


schools preparing for fop-grade 


positions Only 090.00 against them attended with new opportunities, that for years to come aviation can absorb all the 


over 78.000 engineering stu- ability and energy that well qualified training schools can produce. 

dents; 104,000 medical stu- 

dents; 176,000 law students, in Much of that material—those mechanics, pilots, executives —will come from Parks 
the colleges of this country. In Air College. The industry expects a Parks graduate to be outstanding, and its judgment 


two years, aviation s important 
jobs will be begging for men. 
There's opportunity! 


is seldom wrong. Your son's opportunities in aviation are tremendous. If you sincerely 
wish him the best possible preparation for them, you will do well to find out how this 


great school can train him for a successful career. 








Mail this coupon for the 1932 edition of ‘‘Skyward Ho!’’ 


You are mvited flo visit and inspect PARKS AIR COLLEGE 





saihoase PARKS AIR COLLEGE — 


“Skyward Ho!” } WORLD'S LARGEST COMMERCIAL FLYING SCHOOL East St. Louie, Minels 
(J Executive Transport Pilots’ Course 















at once! 

i (_] Transport Pilots’ Course 
Read it carefully i Send me “Skyward Ho!”’, with information about the {_] 28-week Executive Aviation Course 
- » make an intel- g course checked, for a young man of {_] Limited Commercial Pilots’ Course 
ligent decision in (Age) CL] Airplane and Engine Mechanics 
your choice of an " Courses 
aviation school. ! Name___ 
Use the coupon to - 
request fo. copy a — City State 
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The World’s Greatest AIR Magazine 


OPULAR AVIATION combined with Practical Me- 

chanics enjoys the largest sale of any aviation maga- 
zine. Its continued appeal to the air-minded has been 
earned by the high character of its contents. 





Just glance over the following list of articles scheduled 
for the next issue to convince yourself of this fact: 








A Few Features for 
S E P T E M B E 


| Nine Official Photos of German War- 
planes. 

9) The Inside History of the Caterpillar 

ated Club. 

3 Wartime Training Camps and Their 





Hazards. 


‘¢ A New French Tailless Lightplane. 





Hot Exchange of Correspondence Be- 
tween Cap Purcell and Mr. X. 


6. Modern Airport Construction. 
4. Transport Pilot’s License Exams. 
8. How to Keep a Lightplane Flying. 


Y, Beating the Weather at Its Own Game. 





10 Our Readers’ Opinions on Lightplane 
Laws. 

11 Principles of the Airplane Engine Ex- 
plained. 











12. Building a Compressed Airplane Model. 





‘ 
13. Liow to Make a Floor Waxer. 


Cover design of the September issue, showing a brand new type of 


| 1. Build this Nest of Boxes for Your Table. 


tailless lightplane of French design in a contest with a racing automobile. 


port LAR AVIATION combined with Practical Mechanics is enjoyed and read by both ama- 
teurs and professional air-men. It covers the entire field of aeronautics in a free and impartial 
manner that wins the approval of its readers. ‘Once a P. A. reader, always a P. A. Fan.”’ 


Prominent among the many articles to come in future issues, is a fully detailed description, 
with fully dimensioned drawings, on how to build a lightplane engine at home. This solves one 
of the hardest problems for the home-builder. Then there are many other stories, long and short, 
of all descriptions. A simplified account of meteorology, specifications of 1932 airplanes, an excel- 
lent war story and others too numerous to mention. 
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§ POPULAR AVIATION : 
' combined with Practical Mechanics ' 
— . - J 608 S. Dearborn St. t 
[' YOU wish to enjoy all of the many advan- | Chicago, Tl ' 
. . ° . _ ' 
tages of a subscription ust fill o he ' Please enter my subscription to POPULAR AVIATION com- 
“eS . I 9 J e out t 2 § bined with Practical Mechanics for one year. I want to be sure : 
coupor at the right and mail it to us. It 1s : to get each copy as soon as it is off the press, before it can be pur- 4 
‘ chased at the news stand. Send me a bill later for $2.50. 1 
not necessary to send the money now—we_ jf ' 
* Dé ' 
will send you a bill later ($2.50 for one year). : Name ' 
s * ° ' 
Don’t wait until tomorrow—act now before . ' 
g Address : ' 
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Field, 


DALLAS AVIATION SCHOOL AND AIR COLLEGE 12x." 


Where you find the Greatest Array of Up-to-Date Aircraft in America 





OW 


They told us we couldn’t do it—that thor- 
oughly first-class flying training could not be 
given to students at prices any lower than those 
we were charging—which have always been the 
lowest in America. 

BUT WE ARE GOING TO DO FF! Look 
at these prices! We are passing on lo you every 
cent of advantage that lower costs of operation have 
brought us. 

Here in Dallas—Today—is your opportunity. 
Boy—if you are ever going to learn to fly now is 
your chance! 





For July and August Only 
TRANSPORT NOW 
COURSE y 
Was $2500 * I a q) 4 

NOW 

ge 
‘600 
PRIVATE PILOTS’ NOW 


COURSE sob = 
Was $350 With complete ¥ > eD ay 


NOW 
‘275 


With complete 
ground course 





LIMITED 
COMMERCIAL 
Was $795 


With complete 
ground course 








MASTER MECHANICS’ 
COURSE 
Was $350 


Complete ground 
and shop practice 





The prices quoted above are the lowest in aviation history. 








Our Railroad Fare Offer 


We will allow one half the cost of a railroad ticket 
from your home to Dallas off the price of your course 
on your arrival here. Come by train, bus or car—all 
the same to us. 











We Cut Prices Still 


LOWER! 


100°, Government Approved 


WHY PAY MORE? 











Modern Aircraft 


Owned by D.A.S. 


14 Place Tri-Motored Fords 

Rearwin 3 place, 150 miles per hour 

Fleets—2 Place Warner and _ Kinner 
lotors 

Commandaire 3 Place Warner Motor 


) 
I 
) 
\ 
I 
2—Stinson, Jr. Cabin Ships—4 Place 
I—Swallow 2 Place Special Training Ship 
Kinner Motor 

l 


> 


Pitcairn 3 Place, Blind flying equipped 





We have just been awarded a con- 
tract by the U. S. Government 
Weather Bureau to make a flight 
each morning at 3 A. M. for 
weather observations up to 17,000 
feet altitude. The contract runs 
for one year from July 1. This 
goes to show that this School is 
equipped to do things and when 
you get here you will be glad you 
came. 


Personal and individual training 
at all times by experts—safe sane 
methods and the best of every- 
thing. 


We lead in aviation training. 

We own more and better flying equipment 
than other schools. 

Distributors for Stinson Aircraft, Fleet Aircraft, 
Texaco products. 

Major Bill Long, President, is one of the best 
known aviation experts in the U.S. His success 
in student pilot training is second to none. 
Every city convenience right at the airport and 
school. 

Love Field—a two million dollar airport. Our 
School is the only School here. We have a long- 
time franchise from the City of Dallas. 

We have won a national reputation for having 
and doing as we advertise. 

Board and room right at the School at very low 
cost. 


Write or Wire NOW! 


for new catalog and detailed outline of courses. 


DALLAS AVIATION SCHOOL AND AIR COLLEGE 


Love Field Dallas 


Texas 
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No More 
Shaving! 


No Razors! 
No Cuts! 







No Soap! No Wait- 
fi ing at Barbers! And 
4 What a Skin~ 
Smooth And Cool! 


the beard is off 
2 and oa without 


using a razor 





3. REALIZATION! 


Sensational Discovery 


Now Makes Shaving With a Razor Unnecessary! 


‘T*} { ; +} | + \ ‘ ) +1 + 
A iilti U . i nt ‘0 T i hel 


i\ ‘ nt poun i 
: using a razor The FACIAL Depilatory make + fee 
) OTH ou never it bre Oo Nien ith 
knew you had 1 oft ° ° ° very tender skin 1oOW act- 
int Lad teenead of dha The only hair remover applied swiftly nile cae Gat mace 
ae orery Say you anet ap and easily with a brush! Especially good glorification (which, by the 
ply thi leligntiul new dl ° way, May now bt yeriormed 
Diem inal oy athe for tough beards! No rash—no itch at tight, because the beard 
ome. it le: no pimples. Just lay it on and take it barely grows overnight 
It brea he ! In contrast with razor-shav 
= et diie teles off! $1.00 package lasts from one to two ing, SHAVIX greatly slow 
cin while a razor cut months. NOTHING ELSE TO BUY oe ee ee 
them off above the suriace, and makes it much lighter, 
You just cannot believe it 


ee Millions Sold in U. S. and Abroad oe 


Approved in daily shaving tests over long periods under supervision of a physician. It is the only genuine 
product approved by Ph. D. H. H. S. of a leading U. S. University and endorsed by well known Laboratories 
and authorities of U.S. and abroad. Perfectly harmless. BEWARE OF IMITATIONS. Silver medal award. 





WOMEN with this new and gentle depilatory which may be used on face or limbs with 


great speed and complete freedom from pain or stench. 


TO CG **Shavix’’ leaves your skin and complexion soft and smooth like a baby’s. 
It performs the swiftest removal you have ever known. Just think of it, men 
ARE use it without a razor to take off their tough, stiff whiskers. 


The latest fashion demands your legs, arms and armpits smooth and white. 


DELIGHTED Hair on these parts of your body are considered ugly and superfluous. A $1 


package is 4 times larger than most others. 





i 
AGENTS INTERNATIONAL TRADE SERVICE, 
§ 11 West 42nd Street, New York, N. Y., Dept. 565 
ASK FOR | 
8 Please send a large box of “SHAVIX” and a special fibre brush free. I enclose $1 (or will pay $1.20 
SPECIAL : on delivery). “SSHAVIX” is fully guaranteed 
OFFER 
e : Name 
' 
Huge Profits! : ,;;.... 
= i" 
\s 4 
ff. 





O MANY things have happened 

this month, aeronautically speak 
ing, that it is difficult to recount all 
of them at one sitting. In spite of 
present conditions, many new planes 
have been developed, there are at least 
five new engines that have made their 
bow to the public and there are other 
developments of a like nature that 
promise great things for the future. 

And this is not only the case in this 
country, for in France and Germany 
we find much experimenting, designing 
and general aviation development go 
ing on. True, there are no great im 
mediate returns from all this work, but 
we are building up a firm foundatior 
for future years. 


* ¥ * 


F YOU page back through this issue, 

you will find a new department. 
While this is intended fundamentally 
for the benefit of homebuilders, ama 
teur aviators and others of the light 
plane and glider fraternity, yet we be 
lieve that the laymen will also be in 
terested. This new department is 
called, “Howl Department for Ama 
teurs,” and the title tells just what 
it is. 

It is in this column, with the assis 
tance of our readers, that we hope to 
work out some solution for the vexa 
tions, annoyances and restrictive meas 
ures that are almost daily being levied 
upon the amateur. Remember, you fel 
lows, that this is your department and 
is wide open to you, just so long as 
your letters are constructive and perti- 
nent to the subject. Come in, the wa 
ter’s fine! 

7 * 
a* THE months roll on, the writer 
becoming more and more impressed 
with the fact that our subscription list 
is just one big family—all for one and 
one for all. You just have to suggest 
once that you are running short of 
something and there will be a bunch 
of letters—pronto—to help you out. 
This is sure a degree of cooperation 
that I have never before witnessed, and 
I have been monkeying around with 
magazines for a good many years. 
* + ~ 
UR readers have built planes pow 
ered with the venerable Model T” 
Ford engine. They are also using th« 
Model “A” Ford engine with even bet 
‘ter results. Therefore, we wonder just 


how long it will be before a lightplane 
will appear with the new eight-cylinder 
Ford engine under its hood? From the 
performance that the eight lunger gives 
the new Ford car, I rather expect that 
the eight will revolutionize amateur 
aviation. It certainly is a peppy little 
machine, and practically free from the 
vibration experienced with the old four 
cylinder engines, both the “A” and the 
op. 
* * a 

Ye there is one thing that I would 
i like to call your attention to. Pop- 
ULAR AVIATION has always tried to be 
unbiased and open-minded upon any 
matter that concerns aviation. You 
will no doubt remember that whenever 
a controversy arises, or a difference of 
opinion exists, that we print articles 
written by both parties to the question 

usually on facing pages. We did this 
in the case of the Liggett articles, in 
the case of the Cord Wage Controversy, 
and even when the writer, J. B. R., 
broke loose with more or less radical 
statements. We always endeavor to 
show both sides of the banner equally 
and without fear or favor. 

Now comes a reader who waxes ex- 
ceeding wroth on the subject of Cap 
Purcell’s last articles in which ’Ole 
Cap lambasts the conditions that sur- 
round the transport pilot. We could, 
of course, reply to this letter in this 
issue, but we rather preferred to have 
Cap Purcell defend himself, which he 
is amply capable of doing. And so, be- 
cause of the delay in sending this letter 
to Purcell, you will see a red hot letter 
from Purcell standing his ground 
against the plaintiff in our next issue. 

+ - * 
WE LIKE debates and we love con- 
troversies, just so long as they lead 
to some useful and illuminative conclu- 
sions. About the only time that a man 
will unbutton his soul and yell his stuff 
right out in meeting, is to get him 
mixed up in some sort of an argument 
a subject that is dear to him. 
x rn 
Ww. HAVE had a very nice letter 
from Senator Bingham, who, as 
you remember, put the free civilian 
training bill before the United States 
Senate. As we have explained before, 
the Senator is an aviation fan of the 
most enthusiastic type, and his object 
has always been to favor aviation wher- 


His bill, the Bing- 


oT 


ever it is possible. 





ham Bill 4142, is just one more of his 
notable contributions to the science of 
flying. His letter reads as follows: 
Dear Editor: 

Many thanks for the excellent article 
contained in the July issue of POPULAR 
AVIATION on my Bill to provide a five- 
year training program for the training 
of pilots for an unorganized reserve 
for the Army Air Corps. 

Let me assure you that I deeply ap- 
pre ciate your gracious coo pe ration in 
giving so much space in your magazine 
to this subject. I should be interested 
in learning what reactions you get 
from the replies. 

Your helpful interest and offe r of 
service are deeply appreciated. I shall 
be pleased to let you know later about 
the disposition of the 7000 names of 
your readers who have signed the peti- 
tion to which you refer. 

Sincerely yours, 
(Signed) Hiram Bingham. 
~ * ” 
[* SENATOR BINGHAM had the 
pleasure of opening and reading the 
thousands of enthusiastic letters that 
we have opened, we are sure that his 
mind would be at rest in respect to the 
reactions of our readers and their 
friends. They are for it, and we have 
had only a very few letters—five to 
be exact—which questioned the wisdom 
of adopting such training. 
+ * - 

N THE hope that that one of our 

readers may be assisted in realizing 
his ambitions, we are presenting the 
letter of Arthur Sullivan, 1932 E. 97th 
St., Cleveland, O., who wishes to break 
3ert White’s parachute record. And 
here it is: 

I have just about completed final 
arrangements for an attempt to break 
Bert White’s record for parachute leaps 
at the National air races this fall. 

I have the backing of one of the larg- 
est corporations in Ohio and am plan- 
ning to use both a Switlik and Irwin 
chute. As yet there is no arrangement 
with either manufacturer although 1 
believe such an arrangement will not 
require too much effort. 

I am not a_ professional jumper. 
Have been flying over three years and 
at present am employed as pilot with a 
local motion picture organization. 

I have been studying conditions in 
the upper atmosphere and consulting 
. (Continued on page 122) 
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"ra Ever Fly a 





by LIEUT. 








de 
FRED VICTOR GRIFFIN ar 

Illustrated by Herman R. Bollin st 
WENT to the picture show a few less than an hour before from a long be 
nights ago, a very interesting one patrol, we stumbled on into the enor- de 
A} too—the picture was all about mous shed housing the lighter-than- rij 
Ps flying, and oh, boy! the ending was just air fleet where the engines were already we 
great. The heroine greeted her aviator whirring an irritating “here we are Tl 
lover with open arms and gallons of again.” pa 
glycerine tears of joy. I was positively Six hundred men were shovelling as m, 

I, thrilled until I was rudely awakened by though for their lives, clearing snow 

my thoughts automatically reverting to from the shed’s tremendous sliding les 
) the past. doors, for snow had been falling on on 
, Something seemed to remind me, I and off all day. The gas guards were In, 

guess it was just the difference, how I shooting the hydrogen up to pressure, I 
“4 used to get a reception too when I engineers tuning up, observers testing on 
g landed. It was usually from the com- wireless, Lewis guns, bombs and sig- co: 
mander after about a thirty-hour patrol nals and riggers were giving her the fo 

and consisted of a hearty “who the hell final “once over” of 
4 ordered you to land?” The landing party of two hundred be 

. ° . men marched in and took their posi- 

It took me back to those years, long tions. Two orders snapped through the Be 
past when, with a gas bag above, I morning atmosphere,—‘‘Quick march” ar 

{ did another kind of flying in search of and then “Let go”, and we were soon a — 
q German submarines along the English thousand feet up in the mist. This was re 
‘ coast. way back in 1915, when the “flying = 
, As observer on a “flying-pig,” as the pig” was doing her stuff. rs 
T old coastal type of blimp or dirigible oa 
was known, I had seen many strange HAT a night, what a night! The me 

and stirring sights that are almost \ old “flying pig” surely wallowed in pas 
f past the telling. And coming back to the dirty yellow mist and snowy drizzle. os 
' the subject—my receptions were not The raw cold air chilled us through a 
always so satisfactory as the reception from the start and the two thousand "7 
portrayed upon the screen. revolutions per minute from our for- oe 
, * 8 ward propeller seemed to thrust the de 
A YOUNG officer stepped up to us very Arctic into our souls. We were wer 
L£\ quietly—he knew how and gave his flying pretty light, for she was fully cir 
orders. gassed and rising without the aid of ms 
“Come on you chaps—eight ships engine power—in fact a very few min- ru 
i been torpedoed and we’re ordered out— utes found us in the complete blackness via 
hurry up now.” of the upper atmosphere. There was an 
These few quiet words roused us to nothing beneath us excepting the mist Se: 
immediate action. We were up and and drizzle—no stars above—just a 
stumbling through the heavy snow in _ blanket of intermingling fog banks sur- Sex 
the two o’clock morning blackness in rounding us. We must have been over the 
4 about two seconds. We never undressed the coast, but who can tell on a night bre 
~—it was too risky to take a chance of like this, so we heaved the elevators cle 
] losing time. dewn and shot the engines full ahead. the 


a 





Still dead tired, for we had landed 





We made a dive—then, as she steadied 
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up again the pilot eased up on the en- 
gines as he shouted, “Say, Yank, can 


9) 


you make out where we are yet 

I took a swing with my foot and 
clinging to the rigging, was on my way 
along the thin rail on the outside of 
our open car to consult the pilot. Then 
I felt a heavy jerk and I automatically 
looked down in time to see a peculiar 
pointed shadow pass. I hung on for 
dear life, the pilot eased the elevators, 
and the coxs’n took a sharp turn to 
starb’d. 

I noticed the wireless aerial swinging 
below and part of it was gone. Sud- 
denly I realized our position, “It’s all 
right,” I shouted to the pilot, “but 
we’re a little early for morning services. 
That’s Peterhead Cathedral we just 
passed, and the top of it’s dangling on 
my aerial.” 

And so our position was more or 
less settled, for in dirigible patrolling 
one becomes accustomed to sort of sens- 
ing their course through the darkness. 
I signalled my green and yellow lights 
on the undercarriage to notify the 
coast-guards we were outward bound 
for patrol, but this was just a matter 
of form, for I doubt whether they could 
be seen beyond the length of the skids. 

The next item on the program was 
getting signals through to the direction 
finding station, so the skipper set his 
course N. E, E. whilst I was monkeying 
in true monkey fashion on the skids, en- 
deavoring to get a new aerial fixed up. 
One arm was through the bracing wires, 
one leg was around the struts. The 
other leg was trying to complete the 
balance on the insulator and with the 
only free hand I twisted the wires into 
position—a feat quite equal to the 
stunts of a handcuff king. 

It was not very long before I had 
checked up on our position and was 
decoding instructions to escort the con- 
voy which had been attacked and to 
circle for the offending German sub- 
marine. Our patrol took over an area 
running from Aberdeen to Scapa Flow 
via Moray Firth, over the fishing banks 
and circling clear out over the North 
Sea. 

Northeast from this section of the 
Scottish coast we made for Wick on 
the north side of Moray Firth. A light 
breeze was no blowing, the fog was 
clearing and there was the first sign of 
the heavens above. The haze below 
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EF. YING a light dirigible or ‘‘Blimp’’ along 
the English sea-coast is here made the 
basis of an intensely interesting and un- 
usual story. A true story dealing with a 
side of aerial warfare not often related. 


was giving place to the solid blackness 
of the sea—so we lowered our elevators 
and came down to about three hundrea 
feet to get clearer vision. 

Suddenly there was a dull thud. The 
whole rigging and car shook as though 
we were in an earthquake. The enve- 
lope began to “breathe hard,” and for 
a moment I thought we were “goners”’. 
However, we steadied very quietly and 
a quick observation indicated the cause 
of the trouble—a small fleet of mine 
sweepers were looking for enemy mines 
along the coast, and the leader hap- 
pened to find one just about the time 
we had dipped in salute to old King 
Neptune. 

It was all over in a few seconds. The 
remainder of the sweepers did _ not 
swerve from their course, for it was 





IEUT. GRIFFIN, the 


4 of this 


author 
interesting article, 
served during the war as an ob- 
server on an English 
“Pig”. Having had several years’ 
experience in flying dirigibles, he 


blimp or 


is thoroughly familiar with the 
subjects related here. 

Protecting 
troop convoys against German sub- 


merchantmen and 


marines and German mine-layers 
was the duty of this branch of the 
service. As the technique of han- 
dling a blimp is entirely different 
from the operation of an airplane, 
this true 
well as interesting. 


story is instructive as 











no use looking for their comrades, the 
ship and crew being blown to absolute 
dust at the moment of their contact 
with the mine. We signalled the sweep- 
ers and found that they were clearing 
up the area which had been recently 
visited by an enemy submarine mine 
layer. 


\ E NOW turned a few points to the 

eastward and were about to ascend 
again, when a white patch showed it- 
self quite distinctly against the black 
waters. I flashed my hand signalling 
light on it and it was a queer, gruesome 
spectacle indeed. A pilot house had 
just blown and was ripped clean out 
of the ship that had been torpedoed. 
Just a few hours before, she had been a 
peaceful merchant ship on the last lap 
of her homeward journey with a cargo 
of necessities for her war ridden coun- 
try. 

A big boom was prodding the pilot 


house and completing its demolition 
with the wash of the waves, other 
smaller pieces of wreckage were strewn 
about and there was a long trail of the 
dastardly work of the undersea wreck- 
ers extending for miles. 

And, as we were pretty close to our 
scene of activity, we changed our course 
slightly and were soon over the re- 
mainder of the convoy, plodding hope- 
fully along. We gave a short signal 
and proceeded to circle, keeping a sharp 
lookout for enemy undersea craft. A 
small object now appeared below and 
we descended another hundred feet. It 
appeared like a small fishing schooner, 
but there were no lights. We thought, 
maybe it was a trawler with her fore’sl 
out, so I fired the Very’s light signal 
pistol. 

There was no response and the white 
patch seemed to suddenly disappear 
perhaps it was merely fancy. I set 
my bomb sight, but hesitated, for we 
could not afford to waste these precious 
“eggs”. There were so many peculiar 
craft at sea in wartime that navigating 
methods were completely changed, and 
our own mystery ships pulled strange 
antics—so I wirelessed the base ashore 
figuring they would direct the destroyer 
patrol to this area. 

With this off our minds, we shot 
ahead of the convoy to continue our 
lookout. Everything seemed to be go- 
ing quite smoothly, but we found our- 
selves gradually losing lifting power 
practically during the whole time that 
we had the elevators up and engines 
full ahead to keep us on an even keel. 
After a while longer, the controls be- 
gan to get difficult to handle, the en- 
velope was sagging slightly, and the 
pilot eased up on the engines, letting 
go some water ballast. 

“Yank, give her the once over—hus- 
tle, there’s something radically wrong 
—she’s losing lift fast.” I did not hes- 
itate a moment at the pilot’s words, I 
knew too well what they meant, the 
same thing had happened on the C71 
when she lost her lift. Everything was 
thrown overboard, even to the auxiliary 
engine, but it was no use. They finally 
had to jump for it and some came back 
with the destroyer patrol, whilst the 
other boys lost their gamble with life. 


GRABBED the leak detector, made 

a jump for the gun tube ladder and 
swung wide of the car, bouncing like a 
monkey on a Christmas tree as I 
climbed the rungs and struggled up 
through the gun tube which runs 
through the gas ‘bag to the top where 
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a Lewis gun is mounted. I crawled along 
the top of the gas bag, making my tour 
of inspection, and swung around the 
nose with my feet hooked in the king 
posts. I looked every conceivable place 
for a leak after an hour of acrobatics. 

I gave up the ghost and descended 
through the gun tube, climbed along 
the lower rigging from which the car 
was slung where I met with better 
luck. Here I discovered a bad hydro- 
gen leak right By one of the main sus- 
pensions. Apparently the jar from the 
mine explosion, when the sweeper had 
gone up in smoke earlier in the patrol, 
had had its effect. 

This finished, I jumped to the aux- 
iliary engine, hooked up the wind 
chute, and pumped air into the bal- 
lonets, to get up gas normal pressure 
and to get the controls straightened 
out again. Everything’ seemed to be 
O. K. again and we started off full 
speed ahead to rejoin the convoy, but 
had scarcely got under way, when a 
red and a green rocket flared on the 
horizon. 

I jumped to the wireless, gave a sig- 
nal and immediately received instruc 
tions to proceed to the fishing banks 
and stand by. The destroyer patrol had 
been ordered out to cover the area re- 
ported by us when the mysterious ap- 
parition of a fishing schooner had 
disappeared before our eyes and had 
apparently seen some signs of an ene- 
my submarine. 

We had hovered over the banks, it 
was quite daylight by this time, when 
there appeared to be a peculiar dis- 
turbance some distance under the sur 
face. I sensed a dull shadow way 
down under, but it was quite still. I 
paused a moment, for there were many 
peculiar views of sunken vessels to be 
seen under the sea along the coast and 
around the banks. 

I got the pilot to swing and circle 
back again, got my bomb sights ready 
and with a little pull of the toggle, th: 
forward starb’d bomb fell into space 
In a few seconds, there was a tremen 


dous upheaval of the sea and a dirty 
black patch showed up. I fired my 
Very lights and the destroyers closed 
in quickly. They darted in circles like 
a bunch of flying fish, dropping depth 
charges as they went. In a few more 
minutes, Heinie had met the fate he 
had meted out to the merchant ships 
on the night before. 


Y this time, the convoy, which we 

had been endeavoring to accom- 
pany, had passed into another area and 
one of the air patrols further south had 
taken over the scouting job, so that 
we were free to return to base. We 
re-set our course for home, sleep and 
food, heaved a sigh of relief all round 
and set back with visions of a well 
earned day off. 

We were nearing the high cliffs north 
of Aberdeen and I was just about to 
reel in my aerial, giving the usual sig- 
nal before doing so, when to my utter 
disgust, instructions buzzed through 
from the base to “remain on patrol and 
to keep a close lookout for further 
orders”. We eased up on the engines, 
just kept them ticking over, whilst we 
free-ballooned out to sea again, giving 
everyone a chance to recover from the 
shock of our disappointment. 

By this time, everyone was raven- 
ously hungry, and we began rummag- 
ing around the corners of the car to see 
if the rats had left anything. I hap- 
pened to be the only lucky one, for as 
I wiggled around in my small space 
in the gun mounting, I kicked the 
Lewis gun ammunition rack and out fell 
a pan. Lo and behold, a glorious chunk 
of navy rock was hiding beneath it. 
Did you ever try this naval combina- 
tion of beverage convenience? It’s the 
world’s eighth wonder, a combination 
of cocoa-in-the-rough, sugar a la glass, 
milk nuggets plus nine-tenths of one 
hundred per cent cement. Nevertheless, 
in our terrible state of famine, it was 
welcome as the flowers in May. 

“Wonder what the hell Trunky (the 


(Continued on page 124) 





From the blimp and other non-rigid dirigibles came the rigid dirigible of which the “Akron” 
‘is. one of the finest examples. Here we see the “Akron” with an old four-masted schooner in 
the background. 


Optical Communication for 
the Plane 





This is the optical signaling device now being 
used in Germany, 


N THE passenger transport planes, 

communication among occupants sit- 
ting one behind the other, is subject to 
many difficulties. These are very dis- 
turbing, especially with instruction and 
military airplanes. 

Acoustical remedies are not an ideal 
solution of the problem, for the occu- 
pants are severely hampered by the 
necessary ear-phones, as well as by 
the dangling cable. Besides this, the 
noise from the motor often prevents a 
satisfactory understanding. 

The optical communication appara- 
tus described here has been recently 
developed in Germany and removes 
this defect. It consists of a three lamp 
apparatus, one lamp red, one green 
and the third white, together with a 
three-pressbutton device. The normal 
airplane voltage is used for the opera- 
tion of the apparatus. 

The communication is made accord- 
ing to a previously accepted system, 
by the transmission of a definite num- 
ber of flashes in special combination 
and special colors, each one of which 
has a special significance. 

As the communications are by sig- 
nal only, and are not telephonic, it is 
evident that they are best adapted for 
emergency signals. 


Movable Engines for 
Seaplanes 


Y THE use of “movable” engines, 

the speed of racing seaplanes may 
soon, it is claimed, be increased to 500 
miles an hour. This new type of en- 
gine-mounting for aircraft is patterned 
after the design and construction of 
the British Schneider Trophy racers, 
which last autumn established a world’s 
record speed. 

The inventors have mounted the en- 
gine on a pivot which permits the en- 
gine and propeller to be tilted upward 
to any desired angle within a range of 
nearly forty-five degrees. The upward 
tilt not only lifts the propeller clear of 
the water but has enabled the designer 
to shorten the under carriage. With 
the wing of the plane resting almost on 
the water, the air resistance and weight 
of the under carriage have been greatly 
reduced. 

While this idea is not strictly new 
yet it is entirely feasible, and a some- 
what similar arrangement was briefly 
described in the December issve, 
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When Ace Meets Ace 


TS undisputed aces on the western 
front during 1915-16 were Rhys- 
David, Britisher, and Capt. Oswald 
Boelke, German. Both headed a squad- 
ron of picked aerial duelists and had 
sent their share of enemy planes to 
earth in single combats. A transfer 
brought Boelke to Rhys-David’s sector. 

One day Capt. Rhys-David had just 
landed after a terrific formation fight 
in the clouds, in which he _ had 
despatched two German machines sin- 
gle-handed, when a lone German plane 
was observed approaching at a great 
speed but flying barely a hundred feet 
above the ground. When directly over 
the British airdrome, the German 
dropped a bit of paper. It was a note 
reading: “Will Capt. Rhys-David give 
Capt. Boelke the pleasure of his com- 
pany in single combat tomorrow 8 a. m., 
8.000 metres above Cambrai field?” 

Cambrai was Boelke’s home field. 
Promptly at 8 next morning Rhys- 
David was over the German field at 
the height named. Boelke’s red-nosed, 
iron-crossed Fokker roared up to him. 
For an hour the two enemy aces 
sparred in battle. Both being polished 
flyers and experienced fighters, their 
duel was an endless series of diving, 
zooming and circling, each striving to 
get the advantage for a fatal shot, 
which the other was skillful enough to 
anticipate and out-maneuver. At last, 
tiring of it, Rhys-David waved his foe 
a farewell, which Boelke politely re- 
turned, and both returned to their air- 
dromes. 

Several times Boelke then appeared 
over the British field, challenging Rhys- 
David to battle, which the Britisher ac- 
cepted. But both being equally com- 
petent they sparred until tired of it 
or Boelke compelled to return 
home because his fuel was running low. 


was 
A dozen times, when the two aces led 
their picked squadrons to combat, they 
left their formations to their fate to 
have it out between themselves. Below 
all trench activities were halted as all 
eyes turned upward to watch the two 
aces duel, but always these singles 
ended in a tie. 

At last, in October, 1916, Boelke sur- 
prised his arch adversary and sent him 
spiralling to his flames. A 
later a member of Rhys- 
David’s unit sent Boelke hurtling earth- 
ward, a machine gun bullet through his 
head. 


death in 
few weeks 


Invents a New Chute 
I JEW features involved in a 

specially constructed parachute 
for dropping mail bags from planes in 
flight invented by Charles M. Graeg. 
The new features include an illuminat- 
ing lamp and a hook for attaching the 
mail bag. The eliminates all 
danger of the parachute becoming en- 
tangled in the tail of the plane, 


are 


design 
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Latest Army Pursuit Plane is Speedy 





Three-quarters view of the new 


“HE latest Army Pursuit airplane, a 
Boeing, known as the XP-936, has 
arrived at the Materiel Division for 
inspection and performance testing. It 
is rated among the fastest pursuit air- 
planes in the world. This small sin- 
gle-seater all-metal monoplane incorpo- 
rates the most modern features of 
design known to aviation. 

It is a radical departure from the 
existing airplane used for combat pur- 
poses. The fuselage is a clean highly 
streamlined monocoque structure, the 
semi-low wing having a smooth metal 


skin covering. This wing consists 
really of two parts, a stub which is 
integral with the fuselage and the 


wing proper. 

The landing gear is a single-strut, 
vertical, wire-braced type with the 
shock-absorbing element carried 
through the wing stub to the fuselage. 
Landing gear struts and wheels are 


Army speed marvel 


(XP-936). 


provided with streamline fairings. 
The wheels are interesting, being the 
first of a new streamlined type. 

The ailerons and rudder are unbal- 
anced, whereas the elevator is of the 
“overhung” type of balance. The 
stabilizer is fixed, the longitudinal bal- 
ance being obtained by means of trail- 
ing edge stabilizing flaps. 

The power-plant is a new super- 
charged Pratt & Whitney Wasp en- 
gine. The supercharger forms an in- 
tegral part of the power-plant proper, 
similar to the blower on the commercial 


types of this engine, which should 
make possible speeds greater than 
heretofore attained at high altitudes 


by air-cooled installations. 

This airplane represents a record in 
the production of an _ experimental 
model, than six months having 
transpired since the design was con- 
ceived and the first drawings made. 


less 








Layout of the Sunnyvale Dirigible Base 








- =) 





Artist’s schematic layout of the new dirigible base at Sunnyvale, Cal., showing grounds and 
shed. This is a stupendous undertaking. 


'T’HE proposed air station for Sunny- 

vale, Calif., will soon be under con- 
struction. It will be one of the most 
complete stations of its kind in the 
world. Equipment and facilities for 
housing and caring for all types of air- 


planes and airships will be available. 

Construction of the dirigible mooring 
mast will be the first unit to be com- 
pleted. The U.S.S. “Akron” is expected 
to arrive this summer and will use the 
mast for the first time, 








The Fokker D. XVII Pursuit Ship 





Showing the Fokker D.XVII pursuit ship. 


HIS new machine has been devel- 

oped at the Fokker works in Hol- 
land. It is in many ways similar to 
the Fokker type D. X VI—an air cooled 
machine produced last year—and is in 
fact a development of this type al- 
though different in almost all dimen- 
sions. 

The first of these airplanes to be 
made is powered with an_ un-super- 
charged Curtiss Conqueror motor and 
is stated to attain a speed of 190 m.p.h. 
By fitting a Rolls-Royce Kestrel motor 
the high speed can be raised to 208 
m.p.h. and by using the other alterna- 
tive power-unit, the Hispano-Suiza 
Xbre; the speed is raised to 214 m.p.h. 
without affecting the landing speed of 
65 m.p.h. 

The fuel capacity is sufficient for 
a range of 193 miles at a cruising speed 
of 158 m.p.h. with the Curtiss motor. 
The machine is the conventional type 
of single bay biplane except for the 
use of steel tube “N” struts between 
the wings which do away with wire 
incidence braces. The top wing is in 
one piece, while the lower wing is in 
two sections, each of which is hinged 
to the bottom rail of the fuselage. 

Engine cooling is effected by means 
of a Potts oil cooler placed under the 
fuselage in conjunction with a water 
radiator which is retractable at the will 
of the pilot. Equipment includes two 
Vickers machine-guns, navigation lights 





and landing flares as well as a fire ex- 
tinguisher which is mounted on the en- 
gine bed for the use of the ground 
crew. 

In general, the method of construc- 
tion follows standard Fokker practice, 
the wings being the only wooden mem- 
bers. The fuselage is of welded steel 


Plan view of Fokker D.XVII, 


tube, the engine bed being welded into 
one unit with the fuselage. Both wings 
are of wood covered with plywood. 

The fuselage, back from the motor 
cowling, is fabric covered, as is the tail 
unit. The photo shown here is of 
the first machine of the type and the 
landing gear is higher than with later 
types. 


Structural elements of the Fok- 
ker D.XVII pursuit ship in side 
elevation. 





New Rules for Co-Pilots 


N amendment to the Air Commerce 

Regulations has been made, speci- 
fying that where a copilot is required 
in scheduled interstate air passenger 
services by Department of Commerce 
Regulations, such a copilot shall hold 
a Transport Pilot license. It also sets 
forth a method whereby pilots and co- 
pilots of scheduled air line operations 
may log flight time. 

Existing regulations require a co- 
pilot when the aircraft capacity is 15 
passengers or more; when the gross 
weight of the aircraft is 15,000 pounds 
or more, and when the pilot flies five 
or more hours in any one day in air- 
craft having a seating capacity of 8 
passengers or more. 

Where operation of a scheduled in- 
terstate air passenger line does not re- 
quire a copilot, but should the operat- 
ing company desire to carry one, such 
a copilot may hold a Limited Commer- 
cial license which is one grade below 
that of the Transport license. 

With respect to the method of log- 
ging flight time, the amendment en- 
ables the pilot in command to receive 
credit for the total actual flight time 
even though he may have operated the 
controls only a small portion of a trip. 

Under the old requirements, the pilot 
in command of an aircraft could log 
only that portion of the time during 
which he was manipulating the con- 
trols. 

A copilot holding a Transport license 
may, under the amendment, log 50 per 
cent of the total actual flight time or 
the full time during which he was the 
sole manipulator of the controls. If 
that should be in excess of 50 per cent, 
the total time thus flown shall be certi- 
fied by the chief pilot. 


Gas Attacks by Plane 

HE value of the airplane in laying 

smoke screens or making gas at- 
tacks during times of war cannot be 
overestimated, according to Capt. John 
McCoy, Chemical Warfare Service, 
Fort Sam Houston, Tex. 

The average civilian knows little of 
the purpose or nature of the smoke 
screen, he said. 

“A smoke screen laid by ’plane over 
an enemy artillery battery reduces its 
effectiveness to only four per cent,” de- 
clared Capt. McCoy. “On the other 
hand, our own artillery fire into the 
smoke-covered area would be 12 per 
cent effective.” 

This demonstration was made re- 
cently at Brooks Field: 

An airplane laid a smoke screen over 
a column of “enemy” soldiers who were 
not equipped with gas masks. Many 
of the men immediately lost their sense 
of direction. Veterans coughed and 
tears ran down their cheeks. Half- 
blinded by the smoke, the column soon 
broke into disorderly retreat. 

In gas attacks, Capt. McCoy said, 
one airplane-load of tear gas would 
cover an area of a thousand square 
yards and eliminate an entire regiment 
of men. 
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Thrills of Hunting Game by Air 


by CHARLES 





4 TNLIMITED as to speed, 
/ and independent of road 
conditions, the author believes 
that the airplane will prove 
to be the vehicle of the future 
for the huntsman. Like the 
hawk, the pilot can quickly 
locate his quarry and follow 
it indefinitely. 











AN remember old Judge Spill- 

| man and my father as they sat on 

the porch at the Judge’s Bear Is- 

land Camp, exchanging reminiscences. 

It was a thirty-mile trip from the Junc- 

tion by team to Bear Island in those 
days. 

“They pushed me out of my Sweet- 
water Camp, Charlie,” the Judge would 
say. “Southern Michigan is fished out. 
Automobiles are doing it. Why, they 
have a road right to the old lake now, 
and, on Saturdays and Sundays, people 
drive there by the thousands. But, 
thank God, they’ll never get here dur- 
ing my lifetime,” he always concluded. 

Speed boats race one another around 
Bear Island now and the Judge, valiant 
old pioneer that he is, summers far 
north of the Canadian National, laying 
as pretty a fly as ever, despite his sev- 
enty-odd years. 

I talked to him one noon last winter, 
after a club luncheon. He sat by a 
front window in the reading room, 
watching the snow blowing through 
the gaunt city trees in the park across 
the square. 

“Young man,” he answered my greet- 
ing, “when are you going to take your 
father and me on a fishing trip by air- 
plane or seaplane, or whatever you call 
those water-lighting airships?” 

“Bless his strong old heart,” I 
thought. 

““Do you know, sir,” he went on, 
“two parties landed on my lake (he al- 
ways called the lake where he had his 
cabin, “my lake”) last summer. They 
put in gasoline and supplies and went 
on north two hundred miles. I can’t 
travel by canoe any more—the portages 
are getting too much for me,” he con- 
cluded wistfully. 

“There is just one big trouble to go- 
ing in by seaplane or amphibian,” I 
said, “and that is cost. Unless a man 
is very wealthy, operation charges are 
so great that it is prohibitive. But 
under production,” I went on, “they can 
get airplane travel down to the cost 
level of the automobile.” 

“To Hell with production,” he snorted 
with his old time fire. “I hope they 
never get production. Why, sir, they’ve 
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Pictorial evidence of the hunters’ success with the airplane in duck shooting. The ease with 
which the birds are followed and held within gun-shot appeals to the sportsman. 


driven me damn near to the Arctic Cir- 
cle now with their Fords and whatnot. 
But I have the autos whipped,” he as- 
serted firmly. “They’ll never get up 
where I’m located now, while I’m 
alive!” 

“Perhaps he is right this time,” I 
thought sadly. 

What will the story be? Will family 
amphibians cruise the north, search- 
ing for the one far lake that is un- 





And, hunting large four-footed game is just 
as practical as with ducks. 


fished and unspoiled? It’s been in my 
mind countless times in the twelve 
years I’ve been flying. 

I was nineteen when the war broke, 
but I had killed my moose, shot ducks 
at Corpus and gunned the Dakotas. 
My first use of the airplane, as an ac- 
cessory to the pursuit of game, came 
during my preliminary training at an 
Italian War school during the early 
months of 1918. Unknown to my su- 
perior officers, a little sixteen-gauge 
double gun reposed in the bottom of 


my locker trunk. “This man’s war 
can’t be so serious that it will not al- 
low a little upland shooting occasion 
ally,” I thought. 

In flying over the level coastal plains, 
where the airdrome was located, I no- 
ticed that foxes were numerous. After 
studiously persuing my Italian phrase 
book, I asked my instructor in pitiful 
jargon if he ever hunted. 

“Si, Si,” he nodded. He hunted 
ducks (he found this word for me in 
the phrase book), he hunted rabbits, 
and, when the flight came over, he 
hunted quail. Later I learned what he 
meant about flights of quail, although 
at the time I thought he was pulling 
my leg. I continued my thought and 
asked if it wouldn’t be good sport to 
fly low over the plain and shoot foxes, 
as they were vermin, and, as such, fair 
game. He pulled an eyelid down 
raised his hand in a warning gesture, 
and walked away. 

“The old army game,” 
myself, and waited. 

The next afternoon I 
moved my flight period to the last on 
the list. Once in the air (the instruc 
tor sat in the front seat of the old 
pusher type Farmans) he turned and 
held up a gun case. I was ready for 
my solo flight, so, as he gave me in- 
structions to fly but seventy-five or one 
hundred feet above ground, I felt com- 
petent to do it. 

Ferranni assembled the gun, grinned 
at me, and made ready. 

Presently I saw a fox streaking it 
out of a clump of prairie shrub, and, 
on the instant, the Italian fired, and 
missed. I winked at his dejected back 
in a very unsportsmanlike manner. He 
killed two foxes that afternoon, with 


I thought to 


noticed he 
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no effort to retrieve them, and ended 
the expedition by chasing a hawk, 
finally netting it in the flying wires 
between the wings. 

A week or two later we all broke 
into loud bursts of merriment when 
Ferranni landed and we beheld his stu- 
dent of the moment holding a _ half- 
grown lamb in his lap. The lamb’s first 
airplane ride had been anything but a 
success, as far as the student was con- 
cerned. 

The instructor’s story was that the 
lamb had appeared lost and in danger 
of being eaten by foxes, so he, Fer- 
ranni, the great hearted, had landed 
and rescued it. The customary spa- 
ghetti odor of the Italian kitchen be- 
came an appetizing aroma, suggestive 
of lamb stew, the following day. 

My next hunting experience via the 
air came in 1920 while barnstorming 
and oil scouting in Louisiana and 
Texas. I found the airplane an excel- 
lent medium to use in spotting un- 
charted water holes, a requisite in dove 
shooting which is a southern sport that 
somehow always disturbed my northern 
conscience. 

Later returning to Indiana and hav- 
ing retained a reserve commissien in 
the air corps, I availed myself of the 
equipment stationed at Fort Harrison 
to keep in flying trim. 

White River, once famous bass water, 
meandered through the country north 
of the city and on a practice flight, I 
followed its gleaming trail on the look- 
out for ducks. I had floated down it in 
boyhood days with very indifferent suc- 
cess. The thing that had prompted 
my hopes that November day had been 
the sight of a V flight of geese beating 
southward high above the airport. 

I flew low over the river, scanning 
the likely bends, but ducks were not 
there. In turning to fly home, I cir- 
cled over a slough that had been cut 
out by high waters and behold up sput- 
tered a flock of Mallards. Instead of 
looking at the river, I immediately be- 
gan searching bayous and marking 
them mentally on the road map spread 
below. Later I had some fair shooting 
within fifteen miles of Indianapolis by 
visiting these small back waters. 

Occasionally, by flying the river when 
the flight came down, I found ducks in 
abundance on the stream itself and 
profited by hunting in a boat the next 
day. I found their time on the river 
itself was short and was evidently a 
rest period after the flight from the 
north. 

In the weeks that followed, I also dis- 
covered that quail territory was easily 
spotted from the air. On several occa- 
sions I was tempted to take a gun with 
me in the ship and land near the ob- 
served game and start hunting. The 
difficulty of this plan was in the fast 
landing speed of the plane and the 
small, perhaps dangerous, fields that I 
would be forced to use, so I held to my 
first method of returning to the chosen 
cover by auto. 


(Continued on page 126) 





| New Artificial Horizon Aids the Pilot 








T= new Sperry horizon is believed 
to be another important contribu- 
tion to the safety of flying in bad 
weather. It features the combination, 
in a single instrument, of an accurate 
bank indicator with the 
present Sperry gyro- 
scopic horizon. 
According to engineers 
who perfected the im- 
proved blind flying de- 
vice, its chief importance 
and value lie in the fact 
that the fog-bound pilot 
can now not only bank 
with complete accuracy 





30° Right Bank 


and safety while flying 
blind, but can also main- 
tain his plane on a per- 
fect level laterally while 
climbing or diving blind. 

Where the horizon now 
in use removes most of 
the hazard in blind fly- 
ing by simulating the 
natural horizon and 
showing the plane’s posi- 
tion longitudinally and laterally, engi- 
neers feel that the new instrument goes 
a step further in coordinating this in- 
formation instantly and continuously 
with the exact degrees of bank. 

The new bank indicator appears in 
the form of calibrations, ranging from 
zero to 90 degrees on either side of the 
upper arc on the face of the present 
horizon. All that the pilot need do, 
since the instrument requires no inter- 
pretation, is watch the indicator as it 
moves through the degrees of bank to 
either the left or right of center. The 
now widely known white horizon bar 
and tiny silhouette airplane of the 
present Sperry horizon remain as be- 
fore. 








Dive-Level Lateraily 


As will be seen from the accompany- 
ing illustration, the flying altitude of 
the plane is indicated by the relation 
between a small airplane model and a 
white bar that extends across the dial. 

The white bar represents 
the horizon and is main- 
tained in a horizontal po- 
sition at all times by the 
mechanism of the instru- 
ment. 

The model is attached to 
the ship, and when the 
ship is out of the level 
flying position, the model 
no longer coincides with 





30° Left Bank 


the white bar. In level 
normal flight, the wings 
of the model lie along the 
length of the bar as shown 
by the center photo. 

When banking, the 
model wings make an 
angle with the white bar, 
while the divisions on the 
dial show the amount of 
bank in degrees. The 
pointer is the triangular white point 
beneath the dial and in the center. 
The instrument indicates either a right 
or left bank as shown by the two ex- 
treme figures at the left and right of 
the photo. 

When the ship is climbing, the bar 
drops below the model. When it is de- 
scending, the bar rises above the model. 
All of these movements of the bar are 
governed by a combined pendulum and 
gyroscope. 

The rotating gyroscope, by reason of 
its precession, maintains the bar in a 
horizontal position when once set in 
that position, but has no tendency 
within itself of maintaining this rela- 
tion to the earth’s surface. 








U. S. Veteran Pilots 


Outfly The British 








MERICA can more than match the 
f% veteran pilots of commercial air 
lines in Europe. Nine veteran pilots 
of Imperial Airways, Britain’s premier 
air line, during the past twelve years, 
have attained an average flying time of 
6,655 hours, contrasted with an aver- 
age of 8,600 hours of nine ranking 
pilots of United Air Lines New York- 
San Francisco route. 


The greater flying experience of 
United Air Lines pilots is enhaneed by 
their larger percentage of night flying, 
as approximately half of the mileage 
flown by the American group has been 
at night, whereas night flying in Eu- 
rope until two years ago, was practic- 
ally unknown. Included in the United 
Air Lines personnel are two pilots who 
have each flown 1,000,000 miles. 
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Late Developments in British Aircraft 


by G. WYNDHAM PIERCE 


England has ruled the seas for centuries, and by intensive development, is rapidly 


approaching a similar rating in the air. 


For this reason, 


this 


article will prove of particular interest at this time. 


UR most recent British military 
airplanes do not seem _ out- 
wardly to be very different from 


the machines of ten years ago. But 
this does not mean that the perform- 
ance has remained stationary. 

The opposite is really the case, for 
the modern machines have perform- 
ances which are unequaled by any 
others in the world,—the United States 
not excepted. It is true that the U. S. 
are a very close second and indeed 
they lead in some categories, but as a 
general rule, England has a small lead. 


Among pursuit ships, the outstand- 
ing of recent productions is the Hawker 
“Fury,” standard in the R. A. F. This 


machine, a biplane, has a maximum 
speed of 214 m.p.h. at 13,000 feet and 
climbs to 20,000 feet in 9 mins. 40 secs. 
It is very strongly and simply con- 
structed and has been dived vertically 
to reach an approximate speed of 380 
m.p.h. It has a water cooled V-type 
Rolls-Royce Kestrel supercharged en- 
gine of 500-550 h.p. 

Very similar is the Fairey “Firefly” 
which has been sold in large quantities 


to the Belgian Government. Third is 
the Vickers “Jockey,” a low-wing can- 
tilever monoplane with a ring-cowled 
Bristol Mercury engine of about 530 


h.p. Between 13,000 and 20,000 feet 
its maximum speed is 238 m.p.h. To 
climb to 20,000 feet takes 11 mins. 
These three machines have no lights 
or wireless but carry two automatic 
guns firing forward, with oxygen ap- 
paratus and cockpit heating. 

There is also the Gloster S. S. 19. 
This machine, with a ring-cowled Jupi- 
ter engine, carries six machine-guns. 


Two are in the fuselage firing through 
the airscrew, and four are outboard 
wings, 


on the outside the airscrew 
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A flight of nae Totrey shipboard planes just after leaving the deck of their mother ship, 
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disc. The lines of fire are arranged 
to converge to a point 200 yards ahead 
of the machine. This makes a very 
formidable fighting weapon. Its maxi- 
mum speed is in the neighborhood of 
195 m.p.h. 

Like the U. S., Great Britain is ex- 
perimenting with two-seat pursuit 
ships. One squadron of the R. A. F. 
consists of three Hawker “Hart” bi- 
planes, specially arranged as multi-gun 
fighters, and six Bristol “Bulldog” bi- 
plane one-seat fighters. As the two 
types are of approximately the same 
performance, no difficulty is found in 
keeping formation. 


s, the outstanding ma- 

course, the Hawker 
“Hart”. This is a two-seat biplane of 
perfectly straight forward design. It 
has a supercharged Rolls-Royce Kestrel 
engine of about 500 h.p. It has one 


= day-bomber 
chine is, of 





An excellent side view of the Vickers “Vildebeest’’, an English topedo plane in full flight. 
Note the tremendous topedo carried beneath the ship. 


This branch has been highly developed. 


fixed gun firing forward through the 
airscrew, a movable gun in the rear 
cockpit, operated by the bomber-gun- 
ner, and a useful load of bombs. Its 
maximum speed is around 180 m.p.h., 
which is enough to give most pursuit- 
ships a good run for their money. 

Among larger day-bombers, the latest 
Boulton & Paul “Sidestrand” has a 
very good performance. This machine 
is a biplane with two ring-cowled Bris- 
tol “Jupiter” moderately supercharged 
engines. Its top speed is somewhere 
above 160 m.p.h. and it is just as handy 
and manoeuvrable as a pursuit ship. 
Recent trials of an attack by three 
single-seat fighters using camera-guns 
on a single “Sidestrand” showed no vi- 
tal hit by them, but hits on all three 
by the bomber’s two gunners. 

This machine also had an average 
error of less than 100 yards when drop- 
ping bombs from 6,000 feet and up, 
being the first machine in the R. A. F. 
to reach this degree of accuracy. 

Among army co-operation machines 
there are two new types; one is the 
Hawker “Andax” which is a “Hart” 
slightly modified to suit it for its spe- 
cial duties in connection with ground 
forces. The other is a new version of 
the present standard R. A. F. army 
co-operation machine. This is the Arm- 
strong-Whitworth “Atlas II” which has 
a ring-cowled Jaguar-Major radial en- 
gine. This has very clean lines and 
a speed of over 165 m.p.h. 


NLY one new general-purpose ma- 

chine has been produced lately. This 
is perhaps the first machine to really 
justify its title. It is the Bristol 118, 
a Jupiter-engined biplane which can 
be used as a transport machine, a two- 
seat fighter, a day-bomber, an army 
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co-operation machine, or an ambulance- 
machine for two stretcher-cases. 

Great ingenuity has been shown in 
its design, which might be expected to 
cut down performance. Yet its maxi- 
mum speed is 165 m.p.h., which is not 
at all to be scoffed at. In this class, 
too, is an interesting variation of a 
standard type. This is the Fairey 
“Gordon”, a variant on the well-known 
III F, which has an Armstrong-Sid- 
deley “Panther” engine. 

Among night-bombers, no new types 
have gone into service. Experimental 
machines have been made by Handley- 
Page, Vickers, and others. The Hand- 
ley-Page is a biplane with two Rolls- 
Royce engines and a long thin fuselage 
slung directly under the top plane. 
Vickers has produced two machines, 
one with two and the other with four 
Rolls-Royce engines. 

The four-engined job is very large 
and impressive as well as fast. There 
is also, rumor has it, a twin-engine 
cantilever monoplane jn existence. Eng- 
land, like America, seems to be tending 
towards the monoplane. At present, 
in heavy bombers, Great Britain is far 
behind the U. S., but when some of 
these new machines are put into serv- 
ice, the difference may be reduced or 
even reversed. 

Among trainers, two new types have 
been bought. The De Havilland Tiger- 
Moth is being used as a _ primary 
trainer. It is a staggered, back-swept 
biplane, with an inverted Gipsy III 
engine. It has two seats in tandem 
behind the center section, with deep 
doors. It is very robust and flyable. 
The other type is the Avio “Tutor,” an 
intermediate trainer. It has a “Lynx” 
radial engine of 220 h.p. and is an 
ideal machine for its job. 

Flying-boats have shown great ad- 
vances. The four most recent types 
are: the Saro biplane A.7, which has 
three Jupiter engines, the Short “Sin- 
gapore II” with four Rolls-Royce en- 
gines in tandem pairs (a biplane with 
a maximum speed of over 150 m.p.h.); 
the Supermarine “Southampton xX” 
with three Jupiter engines—a biplane; 
and the Blackburn “Sydney”, a mono- 
plane with three Rolls-Royce engines. 

The Saro A.7 and Short boats have 
been very successful in extended flights 
to Aden and down the Nile, starting 
from England and returning there. 


HE Fleet Air Arm has received ver- 

sions of the Hawker “Fury” and 
“Hart”, specially adapted to meet the 
strains of deck-flying and catapulting. 
These are known as the “Nimrod” and 
“Osprey” respectively. The Vickers 
“Vildebeest” torpedo-bomber is also in 
production for torpedo-carrying and 
reconnaisance units in the carriers. 

The “Vildebeest” is a biplane, with 
a single “Jupiter” engine, and with a 
speed of about 135 m.p.h. It is also 
used as a seaplane. 

This gives a short outline of recent 
developments in British military avia- 
tion. Except in one or two directions, 
progress has been very real and no- 
ticeable. 


A Simple and Exact Timing Device for Flight 
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At the left is the stop watch, while in the center is the view of the catapult launching gear 


about to be timed. 


'T*’HE increased use of moving pic- 

tures for the settling of a series of 
questions in science, industry and 
sport, has frequently necessitated ob- 
taining data not only of what actually 
happens, but also of the time phases 
within which the events being filmed 
occur. 

In practice, such a necessity arises, 
for example, when testing the per- 
formance of an airplane in starting, 
landing and in full flight. Also in the 
filming of sport events when it is a 
question of determining high speeds. 

In such cases, time in most of the 
cases is checked by a stop watch, either 
by the photographer himself or by an 
assistant. This is a method which is 
a certain cause of error since the time 
lag between the visual perception of 
the event and the muscular action in- 
volved in clicking the watch is always 
an appreciable length of time. 

In the determination of some ques- 
tions, the difference is of small impor- 
tance, but the percentage of an error, 
however, can also be so great in rela- 
tion to the taking of the picture, as 
when the experiment takes place too 
quickly for the eye to follow (in the 
landing and starting of aircraft) that 
the results obtained are of no practical 
use. 


In consequence, we can only look 
upon those timings which are carried 
out without the aid of human ass‘s- 





Showing how the stop watch is included in 
the camera’s field of view. 


At the right is the composite view of the stop watch and the plane in 
flight, showing successive 


positions of the plane. 


tance as being perfectly reliable. This 
can only be brought about by making 
an impression of the time on each pic- 
ture simultaneously with the exposure 
of the film. This was first done by a 
very simple expedient, namely, that of 
placing a watch alongside the object 
being filmed—a projection often very 
inconvenient and, in certain cases, 
technically impracticable. 

However, a timing apparatus for at- 
taching directly to the camera itself 
has been developed and has definitely 
solved the problem. The apparatus 
consists of a watch and holder, the fig- 
ures of which are projected on to the 
film by means of a telescopic arrange- 
ment. 

The holder is fastened by thread- 
screws on to the metal bars, which in 
every camera act as supports to the 
sun-bellows, and can be moved into a 
horizontal or an upright position ac- 
cording to the manner in which the 
camera is being operated. The dial of 
the watch can now be reproduced at 
any required spot on the film. The 
watch-holder has 3 wire-clamps adapt- 
able to any size watch. 

However simple this invention may 
seem, its importance to the camera- 
man cannot be overrated. Not only is 
it considerable help in the above men- 
tioned experiments, where a_ perfect 
recording of the time of exposure is 
necessary, but also when it is not a 
question of the results being minutely 
exact. Even in this latter case, the 
cameraman is apt to find his attention 
divided, when the old method of timing 
was adopted, since both object under 
observation and the watch must be 
kept in view. With the new method, 
however, he can concentrate his full at- 
tention on the object and avoid any 
diversion in the taking of the time. 


When such pictures are taken in 
rapid succession on movie film, they 
form a permanent record of the flight 
patch at every point and instant. If 
this film is retraced through a pro- 
jector, the motion will appear true to 
life. 
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Photo Phans Club 


7E’VE made a slight change in the 
\ name of this club in agreement 
with the suggestion of one of our read- 
ers—Mason D. Northrup, Chicago, IIl. 
Hope you like it—it’s distinctive any- 
way. 

While the names of new members are 
still coming in, yet they are not so nu- 
merous as in past months. Perhaps 
the summer season is calling you away 
from your hobby. Whatever it is, we’d 
be glad to see more activity in the club 
with more new names and addresses. 

And here is another thought—If you 
fellows have an unusual warplane pho- 
tograph—something way out of the 
ordinary run of pictures—why not send 
it to us for publication in POPULAR 
AVIATION. We will pay you $1.50 for 
each picture that we can use. But, 
please write your name and address on 
the back of each photograph that you 
send. 

And now we will welcome our new 
members 

. * * 

Lambert B. Beeauhes, 713 Reservoir 
St., Baltimore, Md., has been writing 
to our club members for some time 
with satisfactory results and now 
wishes us to enter his name, and to tell 
you that he is actively engaged in trad- 
ing photographs. Welcome to the col- 
umn! 

* . . 

Carl Jackson, 700 Kitchell Ave., 
Pana, Ill., has a number of photos and 
cards that he would like to sell or trade. 
He wishes to improve his collection. 

* * + 

Harry W. Aaron, 17417 East Park 
Drive, Cleveland, O., is an airmail col- 
lector and has a 70-page album filled 
with clippings, photographs and airmail 
He is much interested in diri- 
gibles—the U. S. S. Akron and U. S. S. 
Macon. He asked for the picture of 
the dirigible in the May issue, like many 
others, but unfortunately this photo- 
graph does not belong to us. 


covers. 


R. R. Martin, 1615 N. Western Ave., 
Hollywood, Cal., has many photographs 
for sale, 742x9% inches in size. He is 
famous for his war time plane pictures 
and he also has a fine collection of mod- 
ern planes. 

* * * 

H. T. Olson, Route 3, Box 39, Inwood, 
Ia., has warplane photographs to sell 
or trade. Perhaps he has what you are 
looking for. 

* 7 * 

A. Kurth, Jr., 10147 Sterritt St., De- 
troit, Mich., is collecting photographs 
of wartime planes. He is particularly 
interested in action or combat pictures, 
and will quickly answer any letters 
that he receives. 

* . * 

Everett B. Gladding, 21 Everitt St., 
New Haven, Conn., has over 200 pho- 
tographs of at least 100 different kinds 
of planes. He wishes to sell or trade. 


New “Gipsy” Powered Four-Five Place “Moth” 








The “Fox Moth” displays lines that are unusual to American productions. Note the sharp 
dihedral in the wings. 


HESE photographs show the latest 

product of the de Havilland factory, 
Edgware, England. 

This is the “Fox Moth”, made to take 
three, or if necessary four, passengers 
in addition to the pilot. Luggage or 
freight may also be carried up to a 
total load of 750 lbs. 

The passengers are accommodated in 
a roomy cabin which is placed below 
and just forward of the wing center 
section, and the pilot is placed in an 
open cockpit just aft of the cabin. The 
view from the pilot’s seat is particu- 
larly good on account of the raised po- 
sition of his seat and the tapering for- 
ward of the fuselage. 

There are two large doors to the 
cabin, one on either side of the machine, 
and these give easy access to the ham- 
mock type seat at the rear of the cabin 
which is designed to take two passen- 
gers. 

Forward of this hammock seat there 
is another seat of the single bucket 













At the right we 
see that the pi- 
lot, seated in the 
open cockpit, 
had an excellent 
field of view. 


. . > 


Below we see the 
“Fox Moth” in 
full flight. 


type which is arranged so that it can 
face either to the front or the rear of 
the machine. This seat can be removed 
and replaced by another, although only 
temporarily, which will accommodate 
two passengers. 

The equipment of this machine is 
very complete, including, as it does, an 
air heater, a telephone, sliding hatch 
for communication between passengers 
and pilot, and the provision of two 
lockers in the cabin which may be used 
as tables during flight or lifted out and 
used as carrying cases when the ma- 
chine is at rest. 

One feature of the Fox Moth which 
is of great interest is the interchange- 
ability of a number of its components 
with those of other machines made by 
the same company. The wings, if 
modified very slightly, are interchange- 
able with those of the D. H. “Tiger 
Moth,” and the complete engine instal- 
lation, including cowling, engine mount, 
etc., is identical with that used on the 


“Tiger Moth” and “Puss Moth” air- 
craft. 

The tail assembly is also interchange- 
able with those of the “Gipsy Moth” 
and “Tiger Moth” machines. A stand- 
ard engine, the 120 H. P. inverted 
“Gipsy” similar to those fitted to other 
models of the de Havilland range, is 
the power unit of the “Fox Moth,” 
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16 Official Photographs | o 


ere are official government photographs of celebrated Allied aircraft, many o 
H ficial government photographs of celebrated Allied ft vy of 
which have not been previously published 
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U.S. Army Air Corps. 
' France is represented in the above group of photographs by the S. P. A. D. two-seater, the Lepere two-seater, the 
- } . . . . . ; 
H Breguet bomber, the twin-engined Farman, the old Voisin pusher and the Caudron. The DeHaviland-4 (D.H.-4) was used Hon 
qt both by America and England, while the Caproni biplane was exclusively Italian. Several Lepere planes were built in the lish 
force 


United States by the Packard Company shortly after the war and were reported to be “sweet ships”’. 
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; of Allied War Planes 


Several of the airplanes shown below were used only to a limited extent during the 
war, and pictures of them are rare indeed. Notable examples are the Morane and 


the Salmson 





es 


SALMSON cin roi 


S. Army Air Corps. 





: At the left (top) is a French Morane monoplane of the parasol type. Beside it is the French S. P. A. D., a contrac- 
1 tion of the firm name—“Societé Pour Aviation et Derivee”’. The Nieuport and Salmson are also French airplanes. Eng- 
lish warplanes are represented by the Bristol Fighter, Sopwith Dolphin, Sopwith Camel and the “S.E.5”. The American 


forces used nearly all of these planes at one time or other, but the S. P. A. D. and Nieuport were the most commonly used. 
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Tulking through a light beam from the Los 
Angeles. 


A NEW means of directing speech 
and signals through an _ invisible 
beam of ultra-violet light has been de 
veloped and tested by John B. Taylor, 
engineer of the General Electric Com- 
pany. 

This is superior to radio in many 
respects for the transmission of secret 
messages between two points for the 
reason that the beam is narrow and 
difficult to pick up, and requires spe 
cial apparatus for receiving’ the mes- 
sage. 

Mr. Taylor successfully carried on a 
conversation for 15 minutes with the 
ground station while in the U. S. S. 
Dirigible “Los Angeles,” 2,500 feet 
above Schenectady, N. Y. 


Model of Transatlantic Plane 
ERE is the model of a seaplan 
which its inventor, Capt. Hugo 

Sundstadt, claims will cross the Atlan 

tic from New York to London in 26 

hours. Construction of the full sized 

ship will soon be started. 

The plane, called the H. S. 320, will 
carry a crew of four and 2,000 pounds 
of mail. Its speed is estimated at 170 
m.p.h. For coastwise service, the plan 
could carry 24 passengers. 


Capt. Sundstadt is shown holding a model 
" of his airliner. 








Howl Department for Amateurs 








y= that’s just what it means—the 

Howl Department—and it is to be 
devoted to the best interests of light- 
plane builders, glider builders and 
amateur aviation in general, with spe- 
cial reference to combatting fool ob- 
structive and restrictive legislation. 

If you or your friends have a kick 
to register against the late regulations 
issued by the Department of Commerce 
or against the laws recently inaugu- 
rated by the various state legislatures, 
then this is the place to register it. 
Very likely it will do some good. 

You will agree that the logical ed- 
itor for this department of howls, kicks 
and spasms is our old friend Cap Pur- 
cell, but we won’t give it to him. Let 
him start a professional pilots’ howl 
department of his own. 

What we want—and don’t misunder- 
tand us—are howls on the subject of 
adverse legislation—not by amateur 
howlers, either—for if ever a good 
professional howler was needed, this is 
the time for him to begin his lament- 
ing. 

In reply to many inquiries, we wish 
to remark that we have not yet pub- 
lished any petitions for this purpose 
or the reason that we do not yet have 
a sufficient number of opinions. 

Now, by good fortune, we have a 
number of letters available to start 
out with—letters that will give you a 
good idea of what we are driving at. 
We want your suggestions as well as 
criticisms as to how this continual med- 
dling by governmental bodies can be 
ended. Here we go with our first let- 
ter from Stanley Rowan, 1826 S. Mich- 
igan Ave., Chicago, IIl.: 


Dear Editor: 

After reading your “Airy Chat” in 
the July issue of P. A., I figure that 
now is just as good a time as any to 
express my opinion. I was taught in 
high school, in “Problems of Democ- 
racy”, that Federal law supersedes 
State law. In fact that is stated very 
plainly in the Constitution. 

Aeronautics Bulletin No. 7, which is 
a federal publication, says in Chapter 
1 Section 2B, “Aircraft used solely for 
pleasure or noncommercial purposes 
need not be licensed, although engaged 
in flying between States,” etc. In the 
face of all that, I don’t see how the 
States have been getting away with 
their various laws to the contrary. 

It looks to me like this is just another 
racket which has got a hold on the in- 
dustry, and I am for any plan or idea 
which you think will abolish it. 

When I came to Chicago, almost 
three years ago, it was to go to an avi- 
ation school. I was taking a mechanic’s 
course and it cost $250. The school went 
bankrupt not long after I had all my 
tuition paid. I was then left without 
a tangible thing to show for the money 
spent—not even the ability to weld, 
which I was supposed to get. This is 
racket No. 2. 


When P. A. started to publish direc- 
tions to build a Heath Parasol, I said, 
“There’s my chance’, and nailed onto 
it. Just about the time I got the kit all 
paid for, the States began passing laws 
ruling that home-built planes could not 
be flown within their boundaries. 

In the majority of cases that I have 
heard and read about, these laws seem 
to be aimed more at the Model * * * * 
plane than any other make of ship, and 
that is just why it looks to me like 
another racket. Just why they should 
show so much concern about a single- 
place sportplane is certainly beyond me. 

I think it’s fair enough that all light- 
plane builders be required to equip 
their planes with a fire extinguisher, 
fire wall, safety belt, tachometer, oil 
gauges, altimeter, etc., and to prove by 
a licensed mechanic that they have done 
a good job in constructing them. 

An idea just now popped into my 
head. I notice that Senator Bingham 
of Connecticut was the one to introduce 
the bill for Free Civilian Air Training. 
Now then, why couldn’t the lightplane 
fans get organized the same way and 
get him to introduce a bill for us? 

With a magazine like POPULAR AVIA- 
TION for an organizing medium, we 
should be able to put it across. 


Yours truly, 
Stanley Rowan. 


This is another slant on the subject 
in which we get down to basic princi- 
ples of Federal Law and the Constitu- 
tion. Bulletin No. 7, the final author- 
ity, very clearly ignores any idea of 
state rights, just as Mr. Rowan points 
out. Thanks, a lot. 


* * * 


AMES GREEN, Route 1, Walla 
Walla, Wash., now comes to bat 

with some pertinent paragraphs re- 
garding amateur aviation. He is right 
up and coming on taking immediate 
steps toward rectifying matters, as 
you will see by his letter: 
Dear Editor: 

That article by Leslie Long on “Laws 
That Affect Amateur Aviation”, is sure 
good but say, why not do something 
about it except talk? Let all interested 
in amateur aviation send in fifty cents 
or a dollar and hire an attorney to 
help change the laws. I’ll do my bit. 

Perhaps your petition referred to on 
page 346 is for amateur aviation; if so, 
send me a dozen blanks and I’ll get 
them signed. I couldn’t find a copy of 
the petition in the magazine. Why not 
publish it? 

I have had about eight months’ ex- 
perience toward getting a mechanic’s 
license and have about 12 hours’ dual 
coming to me on a plane that I am 
working on now. I’m taking my pay 
in flying. 

I plan on building a two-place ship 
this fall. I am going to copy the Lock- 
heed Vega as near as possible. 

(Continued on page 133) 
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N INTERVIEW with Dr. 
A Rumpler, one of Germany’s 
earliest and best known aeronauti- 
cal engineers, in which he divulges 
the details of his new transatlantic 
airplane under construction. 
T he Rumple re ill be one of the 
largest projected 
and will make the Do-X seem puny 


in co mpa rison. 


now 


airplanes eve? 











Y ISHING to attain the latest 

information on the Rumpler 

Ocean Liner, which has awak- 

ened so much interest in Europe, I de- 

cided to interview Dr. Rumpler, believ- 

ing that our acquaintance, dating back 

from the early days of aviation, would 

lead to a more detailed account of his 

new marvel than had been given to the 
press. 

A I suspected, Dr. Rumpler still has 
his early Zanonia leaf theory in hand 
on this new ship, and our conversation 
soon brought out this fact as his mem- 
ory went back to the old days. The rest 
of the interview will speak for itself 
and needs no further introduction nor 


explanation. 


K. Dr. Rumpler, do you often recall 
your first flight over the Rhine in 1911? 

Dr. R. Yes, I often think of those 
wonderful times. 

K. When you crashed near May- 
ence, were you hurt? 

Dr. R. No, I had only a few trifling 


injuries, but I am surprised that you 
know about the accident. 

K. At that time, my dear Doctor, I 
learned to fly an Aviatik biplane near 
Mayence, and was when you 
made the first flight over the Rhine in 
I was one of the first 
after it crashed, 
before I ar- 


there 


your monoplane. 
to reach the monoplane 
but you had left 
rived. 

Dr. R. Yes, that was my first mono- 
plane. 

K. Is the construction of your new 
based upon this model? 


short ly 


ocean liner 
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|] The Rumpler171-Passenger Transport 


by HANS F. KUTSCHBACH 





4 plan view of the Rumpler Transatlantic airplane showi 
the double hull structure and the pe 


Dr. R. Yes. It is not only based 
upon that first monoplane, but it is 
also based upon the properties of a 


grain of seed. 
K. Is that so? 
this came about. 
Dr. R. Well, it 


Please tell me how 


is very simple as 





\ three-quarter view of the Rumpler from 


below. 
with all great inventions. The wing 
construction of my first monoplane 


was copied from the tiny seed of a 









An early pre-war Rumpler “taube” with the 


swept back wings and the 


distinctive Zanonia shaped wings. 
upturned wing tips, modeled alter the Zanonia seed. 


~ the 






ng its powerplant of 10 engines, 
tliar wings, 


palm tree, and now this tremendous 
ocean air-liner will also be copied from 
the wings of this tiny seed. 

The wings of this seed are ideal 
carrying surfaces, I recognized this 
from the first, and it would seem that 
it has taken the palm tree thousands 
of years to develop such a perfect sur- 
face for carrying the seed long dis- 
tances in stable flight. The seed is a 
perfect glider, its wing form is perfect 
as well as the distribution of the weight 
along the surfaces. 

K. You have studied the seed of the 
Zanonia Macrocarpa very carefully, 
Doctor, to arrive at such conclusions. 

Dr. R. Yes, for many long years I 
studied this seed, and finally came to 
the conclusion that I would take ad- 
vantage of Nature’s long experience, 
by copying the seed. You must know 
that the seed grain itself is centered 
exactly in the center of the wings so 
that the weight of the seed is practi- 
cally in one spot. 


Dingler, who brought one of the 
seeds from the Isle of Java, has shown 
that the total weight of the winged 
Zanonia seed is 177 milligrams, 147 
milligrams of which are concentrated 
into the exact center of the wings. 

K. This is very interesting. 
is it possible? 


How 


Dr. R. This is only made possible 
by having the wings very thin and 
light, for only 30 milligrams out of 177 
milligrams is represented by the wings. 
The weight is tied back into the wing 
surfaces by tiny threads, strong but 
light. The wings are slightly convex 
at the bottom and the tips of the seed’s 
wings toward the back are turned up. 

K. And what is the advantage of 
this? 

Dr. R. This provides the seed with 
an extraordinary flying ability, giving 
equal resistance at all points and great 
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stability. The flow of air is uniform 
and orderly. 

K. And so the airliner will be built 
from this seed as a model? 

Dr. R. Yes. All my former planes 
were based on it, and they were so suc- 
cessful that I intend to retain the prin- 
ciple. 

K. Let us have some more informa- 
tion on the airliner. 

Dr. R. Well, she will be a double 
hulled seaplane of mammoth propor- 
tions. She is so designed that the 
weight, like the weight of the Zanonia 
seed, will be located as in the seed. To 
attain the proper weight distribution 
it was necessary to use many small 
engines rather than a few large ones. 
Altogether there will be ten 1,000 h.p. 
motors giving a total of 10,000 h.p. 
This gives about 40 per cent surplus 
power at the beginning of the trip, or 
60 per cent surplus power near the 
end of the trip when most of the fuel 
load is exhausted. 

K. Where are the engines located? 

Dr. R. They are located within the 
wings and along the rear edge. The 
passengers and crew are located within 
the leading edge of the wings, in front, 
where the view is better. 

K. How are the passengers accom- 
modated? 

Dr. R. The wing space is divided 
into compartments, and the depth of 
the wings will be great enough to give 
sufficient headroom for comfort. There 
will be six seats in each of these com- 
partments, and they will be lighted by 
bulls-eyes in the ceiling or in the top 
of the wing. 

To avoid annoying the passengers by 
the noise of the engine directly to the 
rear of them, a wide passage will be 
constructed along the middle of the 
wings, and between the passenger com- 
partments and the engine compart- 
ments. This passage is also used as a 
promenade. 

K. How many people will the air- 
liner carry, Doctor? 

Dr. R. The airliner is designed to 
carry 136 passengers and a crew of 35 
men. The wings are reserved for the 
passengers and crew while the fuel and 
oil will be carried in the hulls, this 
arrangement avoiding all disagreeable 
odors of gasoline and oil in the pas- 
senger division. 

This arrangement has other advan- 
tages as well, one of them being that 
there is less danger of fire and that the 
center of gravity is much lower than 
in the case where the fuel is carried in 
the wings. Every inch of space is 
utilized by this method and that is a 
very important point in the design of 
an ocean liner. 

K. What is the advantage of pusher 
propellers behind the wings? 

Dr. R. The propellers, when in this 
position, act upon the wash or wake 
of the wings, thus adding considerably 
to their effectiveness. The wings drag 
air after them, and then the propellers 
act upon air which is travelling in the 
direction of the ship, increasing the 
spread and conserving power. 








A Demonstration of Automatic Stability 








At the right is 
the Cornelius 4 
ship showing its 
peculiar wing 
structure. 













> . * 


Below, the auto- 
matically stable 
plane is shown 
in flight with its 
pilet’s hands off 
of the controls. 





A FTER much experimenting, W. G. 
+4 Cornelius recently gave a public 
demonstration of the “Free-wing,” an 
automatically stable airplane of highly 
original design. 

Cornelius claims that his ship can 





easily fly three 
hours—or longer 
—without the ne- 
cessity of touch- 
ing the controls, 
and that the ship 
can be landed 
safely without 
the use of con- 
trols. 

While not much 
data can be obtained concerning the 
design, yet it is definitely known that 
the performance is due to “free-wing- 
ing,” that is, to the support of the 
wings by freely pivoted supports so 
that they can readjust themselves. 











A New Type of Muffler for Airplane Engines 








A MUFFLER for airplane engines 
+4 which reduces noise approximately 
70% and at the same time reduces 
back-pressure by one-third has been 
developed by and is in use on the air- 
liners of the Eastern Air Transport 
System, it was announced recently. 
The planes using the new device fly be- 
tween New York, Atlanta and Jack- 
sonville. 

Ralph G. Lockwood, chief engineer 
for Eastern Air Transport, made pub- 
lic a report om the device recently. It 
was designed and developed under his 
supervision and has been in service for 
three months on three of his company’s 
de luxe 18-passenger Curtiss Condors. 
It has now been officially adopted and 
will be installed on each Condor. This 
is believed to be the first time a trans- 
port company has developed a_suc- 
cessful muffler for use on its planes. 

There is one muffler for each engine, 
and the exhaust gases from both mani- 
folds are run through it. The muffler’s 
interior is in the form of a stationary 
serew which spins the gases, causing 
them to travel an additional 48 feet 
before being released into the open air, 
and providing two and one-half times 
the former cooling area. The result 
is a 70% decrease in noise volume and 
at the same time a reduction in back- 
pressure. His statement follows: 

“Under instructions of Capt. Thomas 
B. Doe, president, and H. A. Elliott, 


vice president and general manager, 
I was detailed to develop some method 
of decreasing the sound of the Condor’s 
625-horsepower engines. A study was 
made and the size of the exhaust mani- 
folds and mufflers was determined. In 
order to eliminate weight, the exhaust 
manifolds were constructed with all 
exhaust gases to be carried away in 
one manifold. 

“The size of this manifold is two and 
one-half times as large as the old type 
manifold. This permitted the exhaust 
gases to expand and the back pressure 
was lowered about one-third. 


“In gathering the exhaust gases into 
one manifold, it was only necessary to 
install one muffler per engine. The 
experimental mufflers were made of a 
special iron which was found to be 
able to withstand heat and vibration. 
Baffles were inserted on the inside of 
the muffler for the purpose of spinning 
the exhaust gases. 


The mufflers were found to deaden 
the sound of the engine considerably 
and with the information which has 
been obtained from the experimental 
mufflers, we expect to develop a cast 
aluminum alloy muffler which will be 
lighter and more durable than the 
present type.” 


There is no doubt but what the effi- 
ciency of an engine can be increased 
considerably by reducing the back- 
pressure. 


Jus 


V 


roto 
the 
tion: 
take 
“ore 
ride 
H 
this 
pilo’ 
you 
that 
nary} 
appt 
prin 
self. 
der 
A 
his | 
will 
you 
blad 
M 
the 
caus 
that 
taki 
why 
A 
the 
slip} 
unti 
with 
wha 
eart 
W 
doin 
ders 
cent 
As | 


Sexy 





A 
star 








91 


How an Autogiro Flies and Why 


by STUART E. KNUEPFER 


Just how the “flying windmill” operates and how it feels to fly in this latest aircraft. Mr. Knuepfer 
made a trip to the Kellett factory for PopuLar AvIATION 


ELL, here you are, all ready for 
a ride in an Autogiro. Queer 
looking ship with its enormous 


rotor blades and the upturned ends on 
the wings. Before you ask any ques- 
tions, however, the pilot is going to 
take you up and we can go over the 
“sround work” after you’ve had the 
ride. 

Here he is—all right—climb in. In 
this model, the Kellett, you and the 
pilot will sit side-by-side. Now that 
you are comfortably seated, you can see 
that the Autogiro is just like an ordi- 
nary airplane at least from the interior 
appearance. Guy Miller, the pilot, 
primes the motor and with the use of a 
self-starter, the power plant gets un- 
der way. 

After a short period of warming up, 
his left hand reaches for a clutch which 
will start the rotor into action. Now 
you can look up and watch the great 
blades revolving around your head. 

Miller revs the motor and taxis into 
the wind. Don’t become impatient be- 
cause he looks carefully around to see 
that no one else is either landing or 
taking off, for you will soon find out 
why he uses this extra bit of caution. 

At last we’re all set and he gives it 
the gun. Whoops! Feel the ground 
slipping from you? Faster and faster 
until you feel like wiping your brow 
with a handkerchief while wondering 
what giant finger picked you off the 
earth like that. 

Well, that was only the rotor blades 
doing their bit. Now, you begin to un- 


derstand why, because of the steep as- 
cent, the pilot watched for other ships. 
As you rise, keep one eye peeled on the 





4 close-up view of the pylon showing the 
starting gears at the apex of the pylon and 
the driving shaft used for starting. 


to obtain material for this article. 





An Autogiro in flight showing the four bladed rotor and the short, stubby wings used for 
assisting the rotor in lifting the load. Note the upturned wing tips to insure stability. 


altimeter and speed indicator for you 
might have occasion for some additional 
wondering within a short while. 


F YOU have been watching the over- 

head blades you will see that they 
constantly revolve at practically the 
same speed. Your altimeter now reads 
2,000 feet and the speed indicator is on 
the 85 mile-per-hour mark. Miller 
touches the throttle and the indicator 
sweeps slowly down until it reaches 
eee Oe ee 
BD ....0 + BS «0, Bin co Oe GET As 
you’re hanging motionless? No, your 
eyes are telling the truth and the plane 
has lost all forward speed. 

The rotor blades are now performing 
the highly important duty of sustaining 
the ship even though the altimeter is 
swinging down to a lower point. In 
other words, you are dropping to earth 
in much the same manner as that of a 
parachute jumper. Miller opens the 
throttle, pulls back the stick and away 
you go to the higher strata. And 
climb? The plane reaches for greater 
altitude the way that you run a long 
flight of stairs and in practically no 
time you are back where you started. 

Well, that was an experience. Now 
for a combined steep left bank and 
climb. Think you’re going to do a 
wing-over? Not quite, although the 
thought of spin is still in your mind. 
Needn’t even worry about that because 
those faithful blades are going to hold 
the ship in the air and prevent any 
such mishap. 

With the ship again on an even keel, 
Miller throws open the throttle to its 
full capacity and the hands jump to 105 
miles per hour as he heads into the 


wind. Have you noted the absence of 
jars and vibrations? Here again the 
overhead blades are removing all the 
uneven bumps which would otherwise 
pass through the ship to you. How- 
ever, it’s time to be alert because the 
airport is taking shape beneath you 
and you will soon be on earth. 


yo is able to land in a glide, 
+ vertically, or with a combination 
of the two, a landing and slight roll. 
He chooses the latter because his ship 
will operate to its best advantage with 
this type of landing. The throttle is 
slowly closed and once again the al- 
most imperceptible drop is_ started. 
Since you’re not going to miss any of 
this, your eyes are glued to the ground 
and the earth is rushing up at you. 
Miller’s hand is on the throttle and he 
manipulates it in order to pick out the 
very spot he wants. 

Another vertical drop, the motor 
roars, quiets and the wheels bounce on 
the ground. The roll? About twenty 
feet isn’t it? After a short taxi to the 
hangar, you notice Miller’s hand reach 
up to pull back the same lever he 
started the rotor blades in motion with. 
It now becomes a brake and the giant 
blades droop to a complete stop. There 
you are. Climb out and let’s go inside 
the hangar to do the ground work. 

Juan de la Cierva, a Spaniard, is 
credited with the invention of the Auto- 
giro principle in 1920. He, like many 
other inventors, was striving to elimi- 
nate the dangerous stall which is not 
uncommon to airplanes in general 
Cierva discounted the theories advanced 
by those who had evolved the heliocop- 
ter and “flapping wing” ships and de- 
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cide. to try a series of experiments 
which would give him an airplane with 
rotating wings instead of the station- 
ery kind. 

He worked long and ambitiously with 
his dream and, in 1923, made a success- 
ful flight over Madrid, Spain. The in- 
terest in his ship spread rapidly, but 
he was to spend an additional two 
years in ironing out many of the de- 
fects he felt still remained in his cre- 
ation. America saw the first Autogiro 
in 1928. 


PON investigation, there is nothing 
extremely complicated nor fantas- 
tic in either the principles nor con- 
struction of the ship. Its most remark- 
able feature is that it displaces a large 
volume of air in a short space of time. 
In the ordinary fixed wing type of 
aircraft, you understand that the speed 
of your plane determines the amount of 
air that strikes the surfaces of the 
wings and, in this manner, determines 
the amount of weight the wings will 
carry. 

This air creates a lifting force by 
striking the heaviest part of the wing 
first and then rapidly following the 
downward curve of the aerofoil surface. 
In like measure, the faster the plane’s 
speed, the more air it flies through and 
the greater resultant lifting pressure 
created on the wing surfaces. 

Now, if the wings are free to rotate, 
they are able to provide the same solid 
support because of their high speed 
of rotation through the air. The Auto- 
giro has four large blades which are in 
constant revolution. They act as wings 
and create a comparatively great sup- 
porting force by moving in a compact 
body of air and performing exactly 
the same duties of fixed wings. In- 
stead of a straight line of “air” flight, 
therefore, you have a cycloidal line of 
“air” flight. 

The rotor system of the autogiro con- 
sists of a set of four hinged blades 
also termed as_ rotating wings— 
mounted on a hub and connected by a 
system of check cables. The hub ro- 
tates on ball bearings which are set on 
a pylon structure, directly above the 
fuselage. 

To provide against any failure here, 
the bearings are multiple in number 
and are mounted to permit free rota- 
tion of their races in their housings in 
case of ball or rotor failure. 


HESE blades rotate freely under 

the pressure of the wind which is 
produced by movement of the machine. 

They receive their original starting 
rotation from a_ self-starter which 
is connected to and derives its power 
directly from the engine crankshaft. 
The clutch you saw the pilot release to 
start the blades, controls this self- 
starter. The blades work up to a de- 
sired speed in less than sixty seconds 
and, once started, they do not receive 
any more power from the engine but 
operate purely from the air streams 

(Continued on page 127) 


And Now Comes the Dirigiplane 





Front view of the Snyder Wingless plane with the inventor sitting in the cockpit. Note the 
control surfaces, 


HE “dirigiplane’—a tailless and 

fuselage-less aircraft, the invention 
of Dr. Cloyd L. Snyder, 822 E. Ewing 
St., South Bend, Ind., is a unique air- 
plane that has successfully flown in 
glider form. 

Colonel Clarence M. Young, assistant 
secretary of the Department of Com- 
merce in charge of aviation, in a recent 
visit to the city, witnessed the flight 
of Dr. Snyder’s glider and was enthusi- 
astic over its performance. 

Vincent Bendix, of the Bendix Avia- 
tion corporation, also witnessed the 
demonstration, and with Col. Young 
was likewise impressed by the craft’s 
performance. The dirigiplane is the 
result of five years’ experiments with 
small models by Dr. Snyder and is a 
craft of radical design. 

It consists simply of a single broad 
foil to which is attached tail fins. Tails 
and fuselage, as they are known in the 
present day planes with their struts, 
braces and other accessories increas- 
ing wind resistance, are done away 
with. Everything, including the plane’s 
motors, are to be enclosed in this air- 
foil which gives the craft the appear- 
ance of a devil fish. 

Dr. Snyder’s model which he has suc- 
cessfully flown, is now non-powered 
but is large enough to carry a pilot 


weighing 200 pounds when equipped 
with a power-plant. 

It has all the controls of a regular 
ship. It is 20 feet long, 13 feet wide 
and the foil is 14 inches thick. Diri- 
giplanes, built as power units, will be 
much larger, according to the inventor. 
He visions a plane with a span of 320 
feet which will be powered by many 
motors and which will have enclosed 
compartments to meet every need of 
the plane’s crew and convenience of its 
passenger. With such a plane, Dr. 
Snyder believes, non-stop flights around 
the world are not improbable. 

The main advantage of the ship is 
its low take-off and landing speeds. Dr. 
Snyder’s non-powered model has landed 
and has taken off at speeds of as low 
as 30 miles an hour. On several occa- 
sions it has been landed at 5 miles an 
hour and has been stopped in five feet. 
Powered planes of this type will land 
proportionately slow, Dr. Snyder says. 

The dirigiplane can be inflated with 
gas with enough power to lift a good 
share of the weight, Dr. Snyder says. 
However, for any ordinary purpose, gas 
would not be considered and all tests 
have been made without the use of gas. 
Dr. Snyder has successfully flown his 
ship many times and is preparing next 
to build a powered model. 








An Aerial Observation Car 








|= latest addition to naval aero- 
nautics, an aerial observation car, 
has been delivered to Lakehurst, N. J., 
for installation in the U. S. S. Akron. 
The device, constructed in secret at 
Akron, Ohio, is new to American avia- 
tion, and it is expected that the Navy 
will conduct secret tests before giving 
the public an opportunity of viewing 
the novelty. 

The small car, carrying only one 
member of the Akron’s crew, will be 
lowered, by means of a slender cable, 
nearly 2,000 feet while the airship 
cruises above in the fleecy ceiling. The 
observer in the sub-cloud car is in a 
position to telephone instructions to 
the commander and thus indicate vul- 
nerable spots for bombs. 


The observation car is so small that 
it would be practically invisible to 
scouting planes or searchlights. And 
even if it was sighted, a hurried mes- 
sage would draw the car up into the 
huge envelop. 

In appearance, the sub-cloud car 
resembles an airplane fuselage without 
wings. It is just large enough to 
carry one man, together with telephone 
instruments and maps. It is believed 
that the car will be equipped with a 
parachute and a collapsible boat. With 
this equipment the observer could bail 
out in case he was fired upon by an 
attacking plane or an anti-aircraft bat- 
tery. If it becomes necessary to resort 
to the parachute over water, he could 
float on the surface. 
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Battling Aerial Bootleggers 


by GLENN J. CHURCH 


An Actual Encounter at the Canadian Border 





HRILLING as a war- 

time battle story is this 
story of an encounter between 
a government combat plane 
and the guardian plane of a 
bootlegger’s aerial forces. A 
Kelly field machine-gunner 
is called to assist the 


upon 











police pla nes a nd victory 
results for the law. See the 
cover illustration. 

THOUGHT the war was over, 


Major,” I chuckled as I finished 
reading a telegram just received 
of Aeronautics 


" 


the Department 


headquarters in Washington. “The 
nly machine-gunning I’ve done since 
18 has been target practice with a 


gun swivel. 

“But orders are Lieutenant 
Patrick,” Major Leflin replied. “Looks 

ke a wild goose chase to me, but they 
want the best machine-gunner at Kelly 
Field ...so that means you. Your 
plane and pilot will be ready at seven 
in the morning. You will report to 
the Chief of Prohibition Enforcement, 
State House, Bismarck, North Dakota.” 

“Yes, sir,” I answered, “I’ll be ready 
promptly at seven.” 

Mechanics worked until dawn get- 
ting our fastest Boeing fighter in tip- 
top shape for the job. In place of the 
harmless camera, a shining new Brown- 
ing machine gun fitted into the 
swivel of the rear cockpit. Every de- 
tail was checked and re-checked care- 
fully. Shortly before seven, the plane 
was of her hangar, the en- 
gine started and slowly warmed up for 
the flight. 

Captain Hargrave, who served with 
the 7th Aero during the War, was se- 
lected as my pilot. Just before we 
climbed into our cockpits, he put his 
long arm around my shoulders and 
whispered into my ear, “How many 
Fokkers is our quota today?” 
“Bootleggers, not Fokkers!” I 


amera mounted on th« 


orders, 


was 


rolled out 


cor- 
rected him, laughing. He smiled but 
did not reply. I could see hard lines 
setting around his mouth, just like 
my old pilot used to look before we 


would hop off for an aerial encounter. 

After final instructions from Major 
Leflin, we were Bismarck bound. The 
fleet combat ship made excellent use of 
the slight wind at its tail most of the 
way and we made the trip in six hours. 
| abreemege baie our arrival and mis- 

4 sion had been kept a secret, for 
no brass bands nor eager crowds were 
on hand to greet us when we set down 
at Bismarck. In fact, the Chief was 





The police planes operated by the city of New 
Supplementing these planes are 


so eager to get down to business that 
he almost overlooked our half-starved 
condition until we diplomatically 
suggested how much better we could 
go into conference with some food for 
thought. 

“Conference” is hardly the proper 
word for what we went through when 
the Chief started unburdening his 
troubles. It seemed that Canada’s well- 
patrolled border was no longer a handi- 
cap to really ambitious bootleggers. 
They were flying liquor across... 
and not only that but they were escort- 
ing their transport plane with a smaller 
plane equipped with a machine gun! 

Their trips were made at night 
where to, no one knew. Somewhere in 
the sparsely settled regions of northern 
North Dakota, the bootleggers had a 


secret landing field, probably camou- 
flaged by appearing as an ordinary 
farm. From here, the liquor was dis- 


tributed by truck to various points in- 
land. 

Verification of this well-organized 
plan had been made by a pilot on the 
Canadian Air Transit lines who said 
he had seen the huge transport with 
its small bodyguard heading due south 
on several occasions. 

“These racketeers are a_ tough 
bunch,” the Chief warned us, “Evi- 
dently they are prepared for the 
worst.” 

“Do we get to capture them dead or 
alive?” I asked, half jokingly. 

“You’d better take them dead,” the 
Chief replied seriously, “before they 
take you.” 

ROM his desk, the Chief then took 

a very carefully drawn map of the 
border region, showing the approxi- 


the New 


York for patrolling the air and the highways 
York state aerial forces. 


mate point where the liquor transport 
crossed into the United States and 
where the trap was to be laid. “We 
have an improvised landing field here,” 
he said, “with an old barn to serve as 
a hangar and a powerful searchlight 
hidden in another old building. Still 
another shed houses a radio transmit- 
ter and receiver for communication 
with the planes. 

“Our plan is to have two police 
planes scouting in this territory around 
the time we expect the transport plane 
to come over. When one of our planes 
sights her, it will notify us by radio. 
Then you men will take-off from here 
and by the aid of our searchlight we 
hope you can locate the transport and 
small armed plane accompanying it.” 

“Sounds easy,” I replied. “Then do 


we open up and bring down the 
enemy ?” 
“Not at all! Not at all!” the Chief 


“First attempt only to fol- 
low the transport—all the information 
we need is her destination. However, 
if you are fired upon, I authorize you 
to use your good judgment in proceed- 
ing.” 

The Chief was versatile, he even had 
a fair knowledge of the almanac. “A 
full moon rises at 6:30 tomorrow night 
and sets at 3:30,” he informed us. 
“That should be of some help to us.” 

“Also to them,” put in Hargrave. 
“Targets are always easier to hit with 
some light on the subject.” 

“Works both ways of course,” I hur- 
riedly explained so that the Chief 
would not suspect our doubting the ex- 
cellence of his plan. 

“We have everything in readiness for 
126) 


exclaimed. 


(Continued on page 
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Very recently, the German glider pilot, Hans Richter, has been making short hops with his 
winged bicycle. The wing span is 19 feet with an area of about 75 square feet. 


S FAR back as the history of 
A the human race extends, there 

have been men to whom the con- 
quest of the air appealed with alluring 
force. Every age and nearly every 
land have their legends of flight and 
of flying men. 

And in the most part, these early 
dreamers, attempted to emulate the fly- 
ing birds and to sustain themselves in 
the thin air by the exertion of their 
own muscular power. It was not until 
a comparatively recent date that man 
conceived the idea of employing forces 
other than his own physieal effort in 
flight. 

First of all, we have Icarus of an- 
cient mythology and his father Dad- 
aleus, who assisted their muscular ef- 
forts by a magical wax used for 
fastening the feathers to their bodies. 
Incarus, according to the poet, steered 
a course too close to the sun, and in so 
doing, melted the magic wax and per- 
formed the first stripped wing stall in 
history. 

In these early conceptions of flight, 
the ornithopter or flapping wing flight 
was naturally the most popular since 
this was the nearest approach to bird 
flight. It seems strange that the use 
of fixed wings or reverted gliding flight 
did not occur to the minds of the early 
investigators until the early part of 
this century and yet all of these men 
must certainly have observed the soar- 
ing flight of the seagull, eagle, condor 
and other soaring birds. 

And even with our own greatly im- 
proved technical knowledge at the 
present time, we have not yet achieved 
flight to any great extent by muscular 
effort alone. To be true, some few 
short hops of from ten to twenty feet 
have been made by muscular effort— 
but not continuously sustained flight 
of any practical import. And yet, by 


a comparatively slight improvement to 
the airplane as we now know it, it is 
possible that muscular flight could be 


maintained for comparatively great 
distances. 

Unfortunately, as pointed out by 
Octave Chanute and others, the amount 
of power developed by the muscles de- 
creases in proportion to the weight of 
an animal or bird when the weight in- 
creases. In other words, large animals 
or birds cannot fly—at least by the 


flapping wing method—as successfully 
as small birds. 
a weight or size beyond which flight 


Finally we arrive at 


is impossible. 


| por igt 4 years ago, Chanute pointed 
out that the energy developed by a 
bird increased as the square of its di- 
mensions while the weight increased 
in proportion to the cube of the dimen- 


Man Propel Himself Through 


by 
W. I. OLIVER 


Noted student of aviation history 
and ornithopter fleight 


sions, or many times faster. Thus, if 
the size of a bird or animal is doubled, 
its power will be increased 2 « 2 | 
times, while its weight will increase as 
the cube or; 2 *« 2 « 2=8 times. Thus, 
the available power for lifting the 
weight in flight is only half as much 
when the size is doubled. And this 
idea seems to work out in practice so 
far as direct lift or flapping wing 
flight is concerned. 

As a practical example of this con- 
dition, let us picture a sparrow and an 
eagle in a pen. This pen has no top, 
is 40 feet square and has a wall height 
of four feet all around. The small 
sparrow rises vertically at the rate of 
nine to 10 feet per second and could 
easily clear the walls. The eagle, on 
the other hand, could not escape be- 
cause the eagle requires a wing flap- 
ping run of 60 feet to clear the four 
foot fence. In short, the large and 
heavy eagle has less power per pound 
of weight than the sparrow according 
to the law just mentioned, and because 
of its reduced climbing ability cannot 
“take-off” so quickly. 

And the same rule applies to the 
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Daedalus and Icarus. Icarus fell into the sea, but his father Daedalus flew on and reached 
the mainiand. 
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the Air by His Own Power 


slay little Success has 


been attained in muscle- 


prope lled flight after centuries of 


effort, yet the idea is not wholly 
impos sible. 
the present wing-section were 
doubled, then 


be SUCCESST UT 


the wre WT ct would 


ndor izzard, seagull and other large 
a\ s who mu ce prolonged 
uns lI? hich the energy of their 
ings and legs are combined before 
the air reaction is great enough to lift 
them from the ground. The eagle ap- 


pound limit beyond 
which Chanute believed no bird or ani- 
mal could fly by flapping wing methods 


by its own unaided effort. 


proaches the 50 


However, these estimates are not the 





iltimate as we know aerodynamics to- 
day. It possible for man to fly by 
his own efforts providing the airplane 
fting surfaces can be refined to the 
voint where the lift-drag ratio is in- 
reased from an average present value 
f 20.0 1 value of 30.0. This can 
eas ed by tl lowing cal- 
ulation which a 160 pound man 
s taken as the bas f operations. 
Thus 
Weight of mar 160 Lbs. 
Weight of machine 50 Lbs. 
Total weight 210 Lbs. 
Now, if e assume an overall lift- 
lrag rat of 30.0 for the airplane, 
which seems possible at the present 


time, then we have the drag or resist- 


ance represented by: 
210 
Horiz 


ntal drag 7 pounds. 


30.0 


If the efficiency of 





This is the second of the “rubber tube framed” flying machines bullt in Washington, D. ( 
The claw-like flippers at the wing fips are intended to maintain flight by man power after 
the machine is launched glider fashion from a hill top. 


Now, let us say, that a speed of 20 
miles per hour is under consideration 
with a total drag of 7 pounds. The 
horsepower can then be computed as 
follows: 

7 x 20 
Horsepower = —— 0.37 H.P. 
375 

The constant, 375, in the above fo1 
mula is obtained by cancellation of the 
feet per mile, foot-pounds per minute 
and miles per hour. 

With the horsepower requirements 
given as 0.37 H.P., our next step is to 
investigate the possible power output 
of a man, and find whether he is actu- 
ally able to expend this amount of 
energy. Fortunately, there are many 
tables worked out on this subject by 
the various investigators so that we 
will be able to take actual figures from 
the tests. 


’ THE mechanical engineer’s hand- 
book by Moedebeck, we find that a 
man can develop 1/10 or 0.1 h.p. for 
several hours at a time, 0.3 h.p. for 
two minutes and 0.5 h.p. for less than 
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4 15th century flapping wing flying machine 





from sketches made by Leonardo da Vinci, 


one minute. Thus, according to this 
data, we could expect a man to fly by 
his own effort for one to two minutes. 
Not long, it is true, but then better 
than has been done up to the present 
time. 

Now Chanute is more generous than 
Moedebeck in his estimates, for his 
tests indicate that a man can average 
0.13 h.p. for 10 hours, 0.55 h.p. for 2% 
minutes or nearly 1.0 horsepower for 
three or four seconds. In this case, 
the flight would be greatly extended. 

There would be several ways in 
which prolonged flights could be ac- 
complished. First, to develop a wing 
section with a lift-drag of from 40.0 
to 50.0. Second, to reduce the weight 
of the machine below the estimated 50 
pounds, and third, to find a lighter o1 
more powerful man. At any rate, such 
flights requiring such a terrific ex- 
penditure of energy could hardly be 
considered in the light of pleasure 
trips. 

There is no doubt but what Chanute 
is right in his estimates of size and 
weight effect. The humming bird, 
which is the most agile of flyers, 
weighs about one ounce and develops 
about 0.001 horsepower. A pigeon can 
develop 12 times as much power as the 
humming bird, yet it is so much 
heavier, and its “power-loading” is so 
much greater in consequence, that it is 
a much clumsier and less agile flyer. 

Now let us go back to history again 
and investigate some of the early ex- 
periment made along this line. First, 
is Icarus. 

The figures and principles so far 
tcuched on were not within reach of 
many of those early aspirants who 
sought to soar above the topless towers 


of Ilium, Erin, Albion, Caledonia, 
Cambria, Gallia and Hispania. One 
of the first emerging from tradition 


and dim mythology was Leonardo Da 
Vinci, mentioned in 99 of every 100 
books on flying. We won’t dwell on 
him, even if he was a modern Count 
Von lLuckner in strength, twisting 
horseshoes easily in his powerful grip. 
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Da Vinci made some drawings which 
he left for us. That was in 1500. 


N 1660 Allard, a French tight-rope 

dancer, announced that he would fly 
from the terrace at Saint Germain to- 
wards the woods of Vesinet in the 
presence of Louis XIV of France. He 
may have made successful glides pre- 
viously, but on this occasion he fell 
and was badly hurt. 

Eighteen years later Besnier, French 
locksmith, built a set of oscillating 
wings worked by arms and legs, right 
arm and left leg moving together, left 
arm and right leg. Besnier grew ex- 
pert in making glides which approached 
the horizontal, sold his wings to a 
mountebank who used them at fairs 
and announced he would begin on a 
second set. We know nothing further 
of this second set. 

In his first set Besnier used four 
wings, according to Chanute, each ap- 
parently 3 by 2 feet, giving an aggre 
gate of 24 square feet in area. The 
Mouillard table, which preceded 
Chanute, revealed that the duck, with 
the smallest bearing surface in propor- 
tion to its weight, has .44 square feet 
to the pound, or a wing loading of a 
little over 2 pounds per square foot. 
At this rate a man weighing 150 
pounds would require wings agegre- 
gating 66 square feet in area. Bes- 
nier’s 24 therefore were not enough. 

In 1742, the Marquis de Bacqueville 
announced that he would fly across the 
river Seine from his mansion, on the 
quay at the corner of the Rue des 
Saint Peres, and alight in the Tuil- 
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leries—500 or 600 feet 
Marquis glided probably about 120 
feet, when he took his well known 
plunge onto a washerwoman’s barge, 
breaking his leg. The fall terminated 
his flying career—and probably lured 
the startled washerwomen into new 
varieties of conniption fits. 

In 1772 the Abbe Desforges, a canon 
of the church of Sainte-Croix at 
Etampes, developed a flying chariot 
with two wings and a small horizontal 
sail or airplane attached. Chanute 
says that from contemporary accounts 
the aggregate area seems to have been 
about 145 feet. The wings, according 
to others, pulled the Abbe down rather 
than they lifted him up. If he couldn’t 
go up himself he could give flying up 
(a pun as weak as his efforts probably 
were). We hear no more of him. 


distant. The 


‘We see more definite developments 











King Bladub, the legendary flying king of 
Great Britain, who was killed in an attempt 
to fly in 852 B. C. 


with the arrival of Meerwein upon the 
This inspector of public build- 
ings in Baden, Germany, about 1784 
made the first study of the 
size of the wing surface necessary for 
man. He took the wild duck as his 
model and decided that a man, weigh- 
ing 200 pounds with his machine, 
needed 126 square feet of area to sup- 
port him. This approximate figure was 
verified by Otto Lilienthal 100 years 
later. Meerwein built a machine 
weighing 56 pounds and with about 111 
square feet of area. He made an ex- 
periment with it at Giessen but was 
not successful. Theory was still yield- 
ing to practice. 


scene. 


sensible 





Jacob Besnier, the French lock- 
smith, who claimed success with 
this wing-flapper. 


The next important milestone was 
erected by Charles Spencer in England 
in 1868. People of his time insisted 
that he really flew. Spencer was an 
athlete, small, wiry but very powerful. 
He did his alleged flying like our 
heavy birds today—by running, getting 
a good start and launching himself into 
the air. By making his preliminary 
run downhill, Spencer acquired enough 
speed and momentum to be added to 
his vigorous wing exertions and this 
resulted in an approximately hori- 
zontal flight of 120 to 130 feet. 


Grantee weighed 140 pounds, his 
7 apparatus weighed 24 pounds and 
consisted of a pair of wings, each 
measuring 15 square feet, to which 
was attached an airplane measuring 
110 feet more. He also had a tail 


(Continued on page 122) 


An Airplane Engine That Was 
Thirty Years Ahead 
of Its Times 


One of the most remarkable aero- 
nautical engines in history was built 
thirty years ago by Charles M. Manly 
for the famous Langley “aerodrome”. 
It was truly twenty years ahead in de- 
sign, for its weight per horsepower was 
less than the average for engines built 
in 1932. 

It was a five-cylinder, water-cooled, 
radial with a five-inch bore and a five 
and one-half inch stroke. It weighed 
only 125 pounds and delivered 52.4 
horsepower at 950 r.p.m. Although it 
was never used in actual flight, it suc- 
cessfully completed a thirty-hour dy- 
namometer test and was in excellent 
condition at the finish, running at full 
power during the entire test. 

It was very modern in design, the 
exhaust valves being operated by a cam 
and push-rod. The crank-shaft was also 
quite modern in design. Perhaps the 
only mechanical feature in its design 
which is now obsolete was the auto- 
matic intake valves. They were held 
closed by a spring until they were 
opened by the suction of the piston on 
the down-stroke. This method of in- 
take valve operation was common with 
old-time engines. The cylinders were of 
1/16 in. thick drawn steel, lined with 
cast iron of the same thickness. The 
pistons were also of steel. 

The miniature model-airplane engines 
now on the market are by no means 
anything new, Mr. Manly having also 
designed and built a small edition of his 
engine for use in the Langley quarter 
size model “aerodrome” which made a 
successful flight in August, 1903, just 
four months before the first flight of 
the Wright Brothers. This little engine 
made the first heavier-than-air flight 
by an internal combustion engine. 

This engine was similar in design to 
the larger one, except it was air-cooled. 
It was a five-cylinder radial type with 
a bore of 2 1/16 in. and a stroke of 
2% in., developing 3.2 horsepower at 
1800 r.p.m. It weighed only 10 pounds 
complete with ignition, carburetor, and 
a small storage battery. The flight of 
the model was cut short by carburetor 
trouble. Otherwise, it was a very sat- 
isfactory little power plant. 

This tiny engine is not so well known 
as its larger brother, but it deserves 
equal recognition, for it was a remark- 
able piece of mechanism in its day and 
is a credit to the genius who designed it. 


New Radio Beacons 


CHAIN of directive radio beacons, 
4 broadcasting dots and: dashes to 
guide pilots over the true course, are 
soon to be installed on the 1,206 mile 
airway between the Mexican and Can- 
adian boundaries on the Pacific Coast. 

The Department of Commerce has 
authorized installation of thirty addi- 
tional radio beacons on the nation’s 
network, and five of these are on the 
Pacific Coast route. 
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UR old friend, T-2008, 
O presents the re sults of a 
survey conducted among pi- 
lot y.asto whe the rth y lilee their 
jobs, and if so. what part of 
the job they like the best. This 





Survey should ¢ oO} great 

unterest to stud i ind pro- 

spective pilots 

f ! 

GAIN good old ) becomes 
Nosey Mose, the Inquiring Re 

4 porte get the nsensus of 
pinior ne of oul ost Amer 
an flyers and others 1 0 prominent. 

Over a period of four months, after 
! u alutation ar ommiusera- 

yn upon meeting up with “one of the 

y I gradua r} my way 
around until the subje f flying was 
brought (Funny how you have to 
maneuver around to get ne pilots to 
talk business.) Then, offhand, to catch 
hem off their guard, I’d ask them a 

estio1 e this: “Suppose you had 
yur cl e, what kir flying would 
ou lil 1 where vy, when and 
why 9» 

I questioned the following in my de- 
re to find out what the | and girls 

yuld like to do: 

THE PILOT 

20—Mail and transport pilots. 

20—Arn Navy officer-pilots (10 
ich) 

10—P engaged pay-hopping, 


testing and nor edule flying. 


20— P e and L. ¢ with no 
at € rience, 
H NON-I 

10—Employees of operating compa- 

who fly considerably, hostesses, en- 
rineer hank et 

20—People who fly 1 r frequently 
iS pa ver ome n newspaper 

iatior editor wit considerable 
nowledge of all typ flying. 

That makes 100 people interviewed. 
No serious consideration was taken of 
lesires beyond the probable capability 
f the person interviewed, such as the 
hree fledgling pilot ho wanted pilots’ 
obs on exploration parties or globe cir- 
imnavigation flights, nor of impossi- 
ble wishes, such as the five experienced 
pilots who stated they ild like to be 


going through the throes of their first 
solo flight once again. At first I con- 
sidered qualifying my question by add- 
ing: “That is, if extra pay were no 
incentive”, but after consideration, I 
thought it best to hold the answer down 
to that work which the answerer was 
probably capable of performing, or 
would soon be qualified for. 





Do Pilots Like Their Jobsr 


by ““T-2008” 





“Two regulars—one Army and one Navy—would appreciate two years’ leave without pay to 
indulge in aerial exploration or scientific research.” Here they are all togged up ready for 
a high altitude flight, 


ET’S look at the chart and see what 

4 the employed transport pilots have 
to say. I use the word “employed” be- 
cause a canvass of unemployed pilots 
would only show their preference for 
“that job”—any job in fact, that might 
be readily available. Three transport- 
eers said they liked their work, any 
phase of it, and considered that night 
work was worth exactly the extra pay 


TABLE OF PREFERENCES 





Davy 2 ~ 

Night ‘ { 

Mail 7 
Day 1 1 
Night 2 2 
Army Flying 2 2 15 
Navy Flying l 1 1 
Test Work 4 l } 1 5 
Stunt Work 6 t 
Exploration 2 ; 1 ( 
Instructing 1 ; 

Night Flying 

Glider 2 


Non-F lying l 2 





that you get for it, so night or day it was 


jake with them. 

Three others wanted the extra pay 
for night work, but four preferred eve- 
nings at home with the family or 
friends and didn’t cherish the idea of 
trying to sleep with the sun pouring 
in through the window and hucksters 
yodeling their wares on the sidewalks 
below. Three others said they were sick 
of hauling passengers and wanted to 
fly mail on their own and all alone, to 
push on or jump as they pleased. 

Two of the ten transporteers, who 
were incidentally Army Reservists, said 
they wished that there were vacancies 
in the Regular Army Air Corps. They 
were under 29 years of age and would 
gladly take the examination, being more 
than willing to start in at the $205.00 
a month which a second looie gets with 
pay and allowances when hauling Army 
aircraft for Uncle Sam. 

One lad was itching to get a year 
or so of active duty in Naval Reserve 
aviation, even though it would affect 
his seniority on the line for which he 
was now working. Of the two would-be 
explorers, one was an “ex-explorer” and 
he frankly stated he would be tickled 
pink to look for lost cities in Brazil or 
for the East or 
they get invented. 


West pole as soon as 


The other had money. He could af- 
ford to quit working for a living as 
soon as he got a chance to do what 
he termed “interesting flying’. The 
nineteenth lad wanted to open a school 
as soon as times got better, and so did 
mail-and-man- 


the twentieth hauler of 
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kind, only this last man would there- 
after quit flying. 

Said one fine transport pilot, on a 
western run: “My job, I think, is the 
best in the world. I was a junior offi- 
cer in naval aviation when I resigned 
to get into this work and up to that 
time I never had any real responsibility 
placed on my shoulders. When I was 
first given this run I used to feel the 
passengers’ eyes boring through the 
cabin bulkhead and into my back when- 
ever the weather got sloppy. Now I 
just eat up the responsibility of having 
a dozen passengers dependent on my 
skill, judgment and experience. 

“T can turn back when I want—no 
one questions it any more. I read my 
sheiky co-pilot’s fan mail. The other 
day a former fellow officer of mine rode 
through with me. A lieutenant. We 
were going up to the office together 
after the flight when the clerk called 
me ‘Captain’ (that’s our designation) 
and very respectfully too. Joe said, 
‘Hank, I really envy you.’ I knew how 
he felt. 

“The mail boys can have their lone- 
some fog flying, but I want sociability. 
Transport pilots on the big-time runs 
are not numbered by the thousands as 
yet, but I’m one of ’em. What I mean, 
I like my job.” 


TT: Army and Navy pilots ques- 
tioned, were both regulars and re- 
serves on active duty. The majority 
liked their own work and these were 
not all West Pointers nor Annapolisites 
either. Two Naval reservists and one 
Regular Army bird wanted to connect 
with a transport line, while three other 
young service flyers wanted to haul 
mail. 

Two regulars—one Navy and on 
Army—would appreciate two years’ 
leave-without-pay to indulge in aerial 
exploration or scientific research. Did 
impending legislation for the reduction 
of service personnel tend to make som¢ 
of the flyers look elsewhere for jobs? 

As for the ten pilots engaged in non 
schedule flying, six wanted mail or 
transport work. Two wanted some ex 
tended active duty in the Army. One 
thought his present job with a manu- 
facturer was the most fascinating of 
all jobs, and one other wanted students 
instead of see -the- city - by - air-pas- 
sengers. 

While we mention test work, the 
Army and Navy peelots who preferred 
their own kind of flying would also 
take assignments to Wright Field as 
test pilots. This would be an interest- 
ing phase of their career, and they also 
would like assignments as instructors 
at the Army schools. 


OT all of the amateurs, or compar- 

ative novices in piloting, looked 
forward to a career with the transport 
lines, although a majority hoped to land 
such a job when they built up their 
time by stunting, instructing or just 
flying around—the latter flying prefer- 
ably at night. 
(Continued on page 129) 


Uses a Smoke Signal 


Here is the German rocket signal. 


NERMANY’S sole defense against the 

J invasion of military planes consists 
of a rocket parachute signal. When a 
foreign plane has crossed the border, 
the rocket is a signal for the offending 
plane to land according to international 
law. 

It must be understood, that by the 
treaty of Versailles, all means of aerial 
defense have been denied to Germany 
so that a direct attack cannot be made 
against the invading plane. 


Electrically Operated Flares 
6 bw made with electrically oper- 

ated flares prove that they are more 
successful than flares operated with 
parachutes. The flares are projected 
10 feet from the airplane in a hori- 
zontal direction before igniting, and 
then illuminate the surrounding coun- 
try with the approximate brightness of 
a full moon. 


The flares shown in the photograph 
were tested at an altitude of 2500 feet, 
and the signal light was visible for 
35 miles. 





Installing the electric flares. 


Steam Cooled Airplane Engine 


yo tests, now under way by the 

English Royal Air Force, are ex- 
pected to prove conclusively the ad- 
vantages of cooling aircraft engines 
by means of condensed steam, as com- 
pared with the water-cooling system 
employed generally, not only by mili- 
tary and commercial establishments 
elsewhere, but by manufacturers of mo- 
tor cars almost everywhere. The mili- 
tary value of the new device is said to 
be great. 

Experiments during the last two 
years, beginning with the application 
of the evaporation or steam-cooling 
method to rigid aircraft, especially the 
R101, now show, according to latest re- 
ports, the successful use of the con- 
denser in relation to airplanes. For 
several months fast day-bombers driven 
by engines cooled by condensed steam 
have been flown on trial. Two new 
high-speed, night-bombing planes and 
a large multi-engiried seaplane were 
similarly equipped and tested recently. 

Instead of the usual large honey- 
comb radiator necessary to water-cool- 
ing, the evaporative or steam-cooling 
system uses a condenser which is 
mounted above the engine, preferably 
within an airplane wing. Steam from 
a “header” tank, situated between the 
engine and condenser, rises to the con- 
denser where the steam is cooled until 
it becomes liquid prior to its return 
to the engine circuit. Water circulates 
endlessly within the cylinder jackets 
and through the header tank. 

One of the superior phases of the 
steam-cooling system is a _ reduction 
in the weight of water necessary to 
the operation say of a 500-horsepower 
motor; the estimated saving in weight 
being 100 pounds. But an even greater 
advantage is ascribed to the new 
method, that which lowers the vulner- 
ability of a military plane. During 
the latest war the lives of many pilots 
were jeopardized when bullets or simi- 
lar missiles pierced the radiators of 
their craft. Had steam condensers been 
used to cool the engines, the degree of 
peril to pilots would have been much 
less, due to the great difference in 
density between steam and water. The 
rate of escape of steam from the 
condensers as compared with water 
from radiators would have been as 1 
to 966, according to estimates by pro- 
ponents of the evaporative system. 

Tests made lately revealed, it was 
said, that a damaged condenser does 
not impede a safe landing. Holes in 
the condenser do not appreciably af- 
fect the temperature of the engine. 
Cooling by steam reduces the risk of 
freezing when the engine is not in 
use, an advantage of peculiar value to 
commercial aviation. The new method, 
according to those who have witnessed 
its experimental application, also 
warms an engine before flight more 
quickly than the water-cooled way. 
The engine equipped with a steam 
cooler runs always near boiling point. 
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The Story of the Famous “Mystery ‘S’” 


by CHARLES C. BARRENBRUGGE 


How the ideas of two progressive engineers worked a revolution in airplane design 
by presenting the ““Mystery S” ship for a race against the Army craft. This airplane 


is the father of present-day racing planes. 


TP to the winter of 1927, building 
[) an airplane was rather an ex- 
periment for the manufacturer 
and not a completely pre-designed job 
followed with the utmost pre- 
airplane was first built, 
and then re-designed for better 
It was considered quite 
impractical to design a ship entirely 
on paper and expect it to live up to 
its required specifications. 

To give the industry a plane com- 
pletely calculated on paper was one 
object of Herbert Rawdon and Walter 
E. Burnham, two very capable engi- 
neers. This was the idea in mind 
when they began their design of what 
was later to be known as the “Mys- 
tery S” ship. The other objective was 
to build a plane that would outclass 
the army at the National Air Races. 

Previous to this time the army had 
been carrying away the laurels to such 
an extent that the races were becoming 
less interesting every year. 

Secretly they worked on this plane 
until the summer of 1929, when Travel 
Air decided they would build the ship 
to carry out the sporting idea for 
which it was intended by its designers. 
Secret construction was immediately 
started and the first plane was fin- 
ished in August, 1929. 


to be 
cision. An 
tested 


performance. 


During its construction, newspapers 
and magazines all over the country 
were trying to gain information about 
the ship that was to be a worthy com- 
petitor for the army at the National 
Air Races. Every attempt to gain 
such data was futile, thus came about 
its name, the “Mystery Ship”. 

Its high speed performance was one 
f the outstanding events of the races. 


A side elevation of the “Mystery 8” 
ried out. Note the engine cowling, the 


In the free-for-all-race of September 2, 
the Mystery S attained a high speed 
of 194.9 m.p.h. This was several miles 
an hour better than its military com- 
petitor. 

During the race, Doug Davis of At- 
lanta, Georgia, who was piloting the 
Mystery S, lost his sense of direction 
as he turned a pylon. Thinking he 
had cut it short, and not wanting to 
be disqualified, he turned around, came 
back and circled the pylon twice. Even 
then he crossed the finish line ahead 
of his military competitor. 

It was a surprising fact that on 
its first test flight, the airplane per- 
formed in excess of the predictions of 
the designers. Its top speed of 230 
m.p.h. was 15 per cent faster than was 
calculated. This was due to the neat 





The “Mystery SS" under construction, 


during which 


were carefully 


time all operations 
secret and withheld from the press. 


kept 








showing the care with which the streamlining was car 
“pants” 


and the tapered symmetrical fuselage. 


design of the N. A. C. A. 
72 m.p.h. 


cowling. It 
landed at 72 

The original plane was powered with 
a special Wright R-975, nine cylinder 
Whirlwind engine developing approxi- 
mately 400 h.p. at 2,300 r.p.m. The 
increase in power over the standard 
300 h.p. Whirlwind was obtained by 
augmenting the compression ratio and 
the speed of the supercharger. 

Because of this method of increasing 
power, a rather surprising fuel con- 
sumption economy at cruising speed 
was observed. According to the manu- 
facturer, the gasoline consumption at 
1,550 r.p.m. (150 m.p.h.) was 13 gal 
lons per hour. 


"T’HE Mystery S is a typical low wing 
monoplane having a span of 29 ft. 
» 


2 in. and an overall length of 21 ft. 2 
in. The weight empty is 1,475 lbs. and 


the disposal load 465 lbs., giving a 
gross weight of 1,940 lbs. With the 


100 h.p. engine, the power loading is 
but 4.6 lbs. per h.p. The wing loading 
is 15.6 lbs. per square foot. 

Despite the remarkable performance 
of this airplane, there is nothing radi- 
cal in its design. Aerodynamically, it 
is a conventional low wing monoplane, 
streamlined to the highest possible de- 
gree and embodying practically every 
known device for the reduction of drag. 
Tapered wings, wheel fairings, and 
elliptical fuselage section all contrib- 
ute to the overall efficiency and even 
the rudder is so constructed that its 
lower portion carries the streamlining 
of the fuselage to a sharp edge at the 
rear. 

External bracing is effected by the 
use of streamline wires attached to a 

(Continued on page 125) 
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The Report of the First U. S. Aerial Observer 
by WALTER E. BURTON 











Filling the balloon from the box-like hydrogen generators. 


rmy Air 


Official PI o [ S. A orps 
Smoke of a battle will be seen 


in the background, 


OLDIERS of both armies were 

cursing the August heat, made 
more unbearable by a steaming rain; 
that is, all but a little 
Union men, who, clustered in a Vir- 
ginia field, were too busy to notice the 
weather, except to wish that it would 
quit raining. 

They were engaged in inflating a big 
round balloon with hydrogen gas, pro- 
duced by clumsy box-like generators, 
which were connected to the bag by 
lengths of flexible hose. The rain, of 
course, was making their work more 
difficult and unpleasant; but what wor- 
ried them most was that it was weight- 
ing down the balloon and making visi- 
bility poor. 

Finally, the downpour stopped, and 
John La Muntain, aeronaut, carrying 
telescope, note paper and other equip- 
ment, climbed into the balloon basket 
and gave the signal to pay out rope. 
A short time later he was floating 
3,500 feet above the earth, eagerly 
scribbling notes about enemy encamp- 
ments, gun positions and ships. 

La Muntain made two flights that 
day, August 10, 1861, and when he re- 
turned to the ground, he prepared 
what is perhaps the first aerial ob- 
server’s report in the history of the 
United States Army. That report lay 
unnoticed for years among dusty war 
records at Washington, until it was 
brought to light a short time ago by 
an army officer who was carrying on 
some historical research. The report, 
transcribed from the aeronaut’s letter, 
follows: 

August 10, 1861. 
Maj. Gen’l 

Benj. F. Butler 

Sir: I have the honor to report that 
on the 10th of Aug. I made two ascen- 
sions in which I attained an altitude of 
3,500 feet and made observations as 
follows: About five or six miles west 
‘from Hampton I discovered an encamp- 





group of 


ment of the enemy, but owing to the 
misty state of the 
by the 
form a correct idea of this nominal 
force, but judge from four to five thou- 
sand. 


atmosphere caused 
recent rain I was unable to 


There were no vessels or encamp- 
ment of any kind either at York or 
Back Rivers, or at Newmarks Bridge. 
On a branch of the James River about 
5 miles from Ne wport News on the Op- 
posite side there is a vessel at anchor. 
On the left bank of the James River 
about eight or nine miles from New- 
port News is a large encampment of 
the ene my, from 150 to 200 tents. Also 
an encampment in the rear of the Pig- 
Point batteries of from 40 to 50 tents. 

At Norfolk two large ships of war 
are laying atyanchor in the stream, one 
of which appeared all ready for sed, 
with sails set, etc. No operations at 
Farmers’ Creek. I illustrate what I] 
saw by the accompanying, hasty dia- 
the guns, which I discovered in 
a previous ascension, proved to be only 
heavy field pieces mounted on carriages 

along the coast below Sewell’s point 
no batteries or enemy were visible. 

With respect, 
(Signed) John La Muntain, 
Aeronaut. 


gram; 


The discovery of this letter recalls 
another balloon episode that imade 
aviation history, and which occurred 
two months before La Muntain’s flight. 
In June, 1861, T. S. C. Lowe, famous 
aeronaut of Civil War times, floated 
over Arlington, while he sent a telegra- 
phic message to President Lincoln in 
Washington across the river. He told 
the president that, from his vantage 
point in the air, he could see the coun- 
try clearly for 50 miles across. 

This first demonstration of the com- 
bined use of balloon and telegraph so 
impressed the president that he re- 
ceived Lowe officially the next day. 


Eyelashes Are Traveling by Air 


RTIFICIAL eyelashes — 8,000 of 
them in one box—silk worms, se- 
rum, orchids and perfume. These are 
a few of the products now traveling 
by air as a result of a fifty to eighty 
per cent reduction in air express rates. 
During the four years of air express, 
thousands of shipments of a wide var- 
iety have been expedited by air. A 
check of the air express traffic in re- 
cent days shows that it includes im- 
portant documents, banking paper be- 
ing hurried across the country to save 
interest charges. 

Radio parts, electrical devices, cast- 
ings and even 175-pound machine parts, 
news films, samples, and fancy mer- 
chandise are being sent. 

New regulations permit shipment of 
packages weighing up to 200 pounds, 
with a maximum value of $5,000. 


Los Angeles and New York 
28 Hours Apart 


LATE breakfast in Los Angeles and 
breakfast in Chicago, lunch in 
Cleveland or dinner in New York the 
next day, is the newest schedule across 
America, inaugurated by United Air 
Lines. 

West bound passengers can have 
breakfast in New York, lunch in Cleve- 
land, Detroit or Chicago and lunch on 
the Pacific Coast the next day. 


No Wings—No Propellers 

HIS model, having no wings nor pro- 

pellers, will be driven by compressed 
air. 


A central engine draws in air through 
the front end of the center cylinder, 
the air is compressed and then is dis- 
charged to the rear in the form of a 
jet. Ascent and descent is regulated 
by temperature control in the gas cham- 
ber. 





Here is the model of the compressed air ship. 
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Advantages of Diesel Engines 


0 of 

oling by MAJOR MANFRED'A. PAKAS and LIEUT. HORACE S. MAZET 
ghty . ‘ . . . . . 

ate Major Pakas, a German expert on aviation Diesel engines, together with Mr. Mazet, 
— discuss the advantages of the fuel oil engine as compared with 


ugt 
ler 
dis- 


ted 
im 


the standard gasoline aeronautic engine. 


Y HEN Rudolf Diesel 
attended the Munich 

Tec hnical Schor he 

| i attention to the peda- 
gues on the rostrum. Hé 


their teact 
s to flow in one ea! 





technical protessor. 


on, he migrated 


where ne cor nuea 






th his engineering work, 


not forgetting to experi 
nt with certair deas 
vhich thronged his brair 


Finally he 


matnematica caicula 


put on paper his 


Chey seeme€ d to check 


: hagas 
Whereupon he _ published 
the results of his labors 


and his name was mad 





diesel engine was a 

reality. 

Heavy, ponderous, but ef- 
ficient, these engines whic! 
ere operating on a new 

nciple, spread it pu 
irity until today more 
han half of all the ean 
nnage in world commerce 
is shipped in bottoms 
powered by diesel engines 
The tor had done h 
rk ; remained for |} The 
pupils to demonstrate how 
revolutionary that primitive 
i@a Was. 


engines have enjoyed a 
a number of rea- 
engines, or more 
‘constant volume” engines, 
mpatible with 
the energy latent in the fuel. They are 
ot inefficient, developing only 
f the fuel value, 
remainder passing off in 
heat. 


Gasoline 
widespread vogue for 
ons. But 
properly, 
lo not 


gasoline 


produce power c 


yriously 
about 25 percent < 


nost of the 
the form of 

Diesel other hand, 
were able to give a good account of the 
I present, turning out as 
much as 45 percent of the latent fuel 
energy. In addition, they operate on 
cheap fuel or crude oils, greatly re- 
ducing their operation costs when com- 
pared to expensive gasoline. 





engines, on the 


eat energy 


In this type of engine, ordinary pure 
air is compressed to a pressure of per- 
haps 500 lbs. to the square inch, which 
generates so much heat that the in- 
jected or mixed fuel burns. With burn- 
ing comes the release of power, which 
gives the thrust to the piston. A diesel 
engine does not require electric igni- 





American Guiberson Diesel engine which has been 
strenuous tests in the United States 


tion nor a carburetor, for a volatile 
fuel is not essential. An ordinary cheap 
oil of low volatility suffices. 


LL this the German originator, Ru- 
I. dolf Diesel, saw as he worked over 
his original notes and calculations. He 
knew that if he could produce sufficient 
pressure he could use a comparatively 
inexplosive substance for fuel which 
would take much less ignition appara- 
tus than the more conventional types 
of fuel. He found that the burning 
point of crude oil approximated that 
of his calculations. 

Diesel engines in aircraft have for a 
long time been regarded as the ideal 
type of locomotion, but many obstacles 
prevented diesel-powered aircraft from 
becoming a reality prior to 1929. They 
were too large, they weighed too much, 
their maximum r.p.m.’s were too low, 
the power output per inch of displace- 
ment was too small and in general they 
left much to be desired. 

As far back as the Spanish-Ameri- 
can war, a manufacturer in America 


subjected to 


has been producing station- 
ary diesels, and from 1898 
to 1911 the biggest manu- 
facturer in this country was 
Busch-Sulzer Brothers En- 
gine Company of America. 
This concern had a national! 
reputation and to date has 
built almost #00 stationary 
diesel engines. Now, how- 
ever, there is hardly an air- 
plane engine manufacturer 
who has not seriously con- 
templated the production of 
diesels for airplanes and 
airships for their value to 
such craft is hard to over- 
estimate. 

From an 
standpoint the applicability 
of the diesel engine to air- 
craft may revolutionize the 
present accepted 
engine as the universal mo- 
tive power plant. 

Since the engine is the 
heart of the airplane it is 
vitally important that any 
proposed change in the type 
of propulsion be carefully 
and deliberately considered 
such a radical step 
is launched. Reliability and 
dependability are the vital 
factors in a good motor, to 
which may be added low 
operating costs, long term 
overhaul, absence of vibra- 
ton, lightness, compactness 
and maintenance. These ob- 
jectives should never be sacrificed; to 
do so would mean economic suicide for 
the company manufacturing = such 
products. 


engineering 


gasoline 


before 


ease of 


In comparing the diesel with gasoline 
engines, we find that the following ad 
vantages are of great importance; de- 
creased fuel cost, decreased fire hazard, 
non-interference with radio, increased 
radius of operation, special adaptabil- 
ity to two-cycle motors and special 
adaptability to large (transport) ships. 
Cataloguing the disadvantages, we dis- 
cover that in general they are: in- 
creased specific weight of the engine, 
vibration, increased first cost, difficulty 
in starting, fuel not generally avail- 
able, and dissemination of soot or oil. 


T IS obvious that the advantages re- 

quire little discussion. With the 
elimination of ignition interference, 
for the diesel has no electrical ignition 
system, radio reception is immeasur- 
ably bettered, which will mean a great 
deal in the coming era of radio-con- 
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trolled and directed aircraft under all 
sorts of adverse weather conditions. 
Total elimination of carburetion and 
distribution difficulties insures added 
dependability, while the other assets 
speak for themselves. 

Diesel engines for aircraft are no 
longer chimerical visionary plans, but 
already have established a few records 
in the air for low operating costs in 
this country and abroad. So many ex- 
perimenters are working on the diesel 
principle, as applied to aircraft, that 
it would be idle to review each par- 
ticular departure in the various en- 
gines as they are tried out. We will 
concentrate our attention, therefore, on 
several of the more important develop- 
ments, which will show the trend 
toward cheaper flying and more relia- 
ble engines which have so long been 
promised and which are now eventuat- 
ing. 

Among these engines, best known to 
this country, is the Packard diesel. 
The first successful Packard air diesel 
weighed 2.3 Ibs. per h.p., a radial air- 
cooled type with 9 cylinders, having a 
bore of 4 13/16 in. and a stroke of 
6 in. The engine developed 225 h.p. 
at 1,950 r.p.m. 

Only air is taken into the cylinder. 
Compression then raises it to 500 Ibs. 
per sq. in., which results in a tempera- 
ture of about 1,000 degrees F. As 
the fuel is injected, it burns, raising 
the pressure to 1,200 lbs. per sq. in., 
and creates some structural objections 
because of high pressure. In this en 
gine, instead of studs to hold down the 
individual cylinders, circular steel alloy 
hoops, in front and rear, clamp all 
cylinders to the crankcase. The hoops 
contribute greatly toward weight sav- 
ing and strength. 

Because of the greater expansion of 
gases, a reduction in cooling fin ares 
is possible, cutting down heat dissi- 
pation, which effects greater efficiency. 

The Packard Company, on May 13, 
1929, flew its first diesel motored air- 
plane from Detroit to Old Point Com 
fort, Va., a distance of over 700 miles, 
in six hours and forty minutes, at a 
total cost of $4.68 for fuel oil. Figure 
the fuel rate per mile yourself. 

In the National Air Tour of 1931, 
this diesel operating on ordinary fur- 
nace oil completed the 4,935 miles at 
an average of 11.3 miles per gallon of 
fuel. It weighed 520 lbs. and was rated 
at 225 h.p. Because of the engine’s 
simplicity and few moving parts, it 
could be disassembled in 17 minutes. 
Continued tests of this engine reveal 
interesting data. 


ITH it, there is a gradual increase 

of revolutions per minute and 
power output from sea level to approxi- 
mately 8,000 feet. In tests conducted 
in 1931, the plane had a speed of 116.5 
miles an hour at sea level with an 
engine speed at 1,980 r.p.m.; a speed 
of 118.6 miles an hour at 8,000 feet 
with an engine speed of 2,015 r.p.m. 
and a speed of 110.6 miles an hour at 
15,000 feet with 1,950 r.p.m. The ab- 


(Continued on page 132) 











Mounting Lightplane Engines 








Fig. 1. Showing engine bearers and supports. 


¥7E have had so many inquiries from 

our readers asking how an engine 

the four-cylinder type can _ be 
mounted in a lightplane, that we are 
showing an approved method by the 
two accompanying photographs. The 
engine shown is a four-cylinder “in- 
line” air-cooled type, but the same 
method can also be applied to a wa- 
ter-cooled engine such as a Ford or 
Chevvy engine. 

In Fig. 1, we see the two wood en- 
gine bearers running out horizontally 
from the bulk-head. These bearers are 
the foundation to which the engine 
lugs or base flanges are bolted, and 
must be spaced apart and of the right 
length to accommodate the particular 
make and type of engine to be in- 
stalled. 

These wood engine bearers are sup- 
ported and braced by lengths of small 


seamless steel tubing, the inner ends 
of which are bolted to the fittings lo- 
cated at the ends of the fuselage 
longitudinals. These tubing members 
are so arranged that they brace the 
bearers in every direction, sidewise as 
well as vertically. 

Two tubing braces run from the 
outer end of each bearer to the longi- 
tudinals. At the inner ends of the 
bearers, we see two shorter and more 
direct braces connected to -the same 
point on the fuselage structure, The 
first named braces hold and steady the 
outer bearer ends, while the latter 
braces are largely weight carriers. 

In Fig. 2, the engine is mounted in 
place with the base flanges bolted to 
the bearers. The spinner cap and pro- 
peller are at the left of the assembly. 
After the engine is mounted, and con- 
nections made to it by tubing and 
wires, the sheet metal cowling is put 
into place around the engine. Smaller 
supports, not shown, will be necessary 
for the support of the cowl. 





” 


Fig. 2. Engine mounted on bearers. 





| Planes Flew 20,000,000 


Miles at Night Last Year 








TIGHT flying by air transport com- 
* panies in the United States, oper- 
ating mail-passenger planes over estab- 
lished airways on regular schedules ex- 
ceeded 20,000,000 miles in 1931. Night 
operations take on added significance 
each year because of the public de- 
mand for night as well as day flying 
schedules. 

United Air Lines, which flies more 
miles at night than all European na- 
tions combined, flew 6,000,000 miles of 
the total of 20,000,000 night miles. 

By flying at night, tri-motored pas- 
senger transports move mail, express 
and passengers between the Pacific 
Coast and New York in twenty-eight 
hours. An interesting statement of 
its night operations is contained in the 
following bulletin of United Air Lines: 

The planes have special night flying 
equipment; electric lights, retractable 
landing lights in the wings and four 
400,000 candle power flares, each of 
which can illuminate one square mile 
for three minutes. Airports are flood 
lighted. 

As the pilot-takes off, amid the lights 
that flood the field for a division point 
300 miles away, a code message goes 


out over the teletype circuit reading: 
“United Air Lines plane license 

No...., Pilot Lewis, departed.... 

twelve midnight for........... = 

This message is automatically re- 
produced on receiving machines at stra- 
tegic points on the airways to check 
the plane’s progress. 

As the pilot gains altitude he is 
greeted by a flash of clear light. As 
it revolves, a red light, a course-light, 
flashes a dot-dash code signal. As the 
red code signals discontinue the re- 
volving beacon’s white flash again ap- 
pears. This continues from sundown 
to sunup on the chain of beacons 
spaced about ten miles apart. 

Every third beacon light has a green 
course-light for a Department of 
Commerce intermediate landing field, 
marked by boundary lights 250 feet 
apart. These fields are maintained so 
planes can make landings between ter- 
minals, if advisable or necessary. 

But the pilot may rely on more aids 
in night air navigation, including the 
directive radio beacon. Through ear 
phones he listens to the signals from 
radio beacon beams to keep him on 
his course at all times. 
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: A Memorial to the Old “DH” 


sli Old “DH,” alias the “flaming coffin,” is now a thing of the past. 


The junking 


I of the last of the tribe by the Army Air Corps, calls back 


XIT the old DeHaviland from the 
the EK roster of Army airplanes. Al- 
though not used for service dur- 
ing the past few years, a few DeHavi- 


Ins 


land observation airplanes were carried 











© }on Air Corps inventory reports until 

‘he Fay recently, when it was noted that the 

, jtem “DeH 4 airplanes” was conspic- 

. uous by its absence. These few relics 

of days gone by were used now and 

then for training purposes at Randolph 

Field, Texas. 

as “Tt was a good old crate,” say the 

Army flys in epitaphing the old stand- 

by of military aviation, then they hark 

;' ba k to the “Jenny” given its K. O. 

fa September 1, 1927—and the last 

_ Martin Bomber, which gave up its bi- 
; ttored ghost about two years ago. 

It was in the role of a bomber and 

bservation plane that the DeH, with 

j its Liberty engine, saw service on the 

American front, taking its place along- 

side the Breguet and Salmsons. When 

e War ended, America had 45 squad- 

s on the front, and, of these, 5 ob- 

ervatic squadrons and 5 bombard- 


squadrons had DeH planes. 


There were 1,379 DeH’s received in 
\ Europe from America up to November 


memories of this versatile old ship that performed 
many notable feats in the past. 





The old “DH” in flight, in one of its various modified forms, 


Official 


Photo, 1 Ss. Army Air Corps 
Not a bad looking ship at that 


—even though it deseended from 1917. 


server could now pass messages to one 
another during a mission. Later mod- 
els in 1924 were metal fuselaged and 
known as DH4Ms, and the special pur- 
pose ships were the DH4M2P (for 
photo work) and the DH4M2S, a metal 
fuselage DH with supercharged Liberty 





. , ba motor. This latter model was used for 
11, 1918, and 740 of these had been sent towing targets for aerial gunnery and 
into the Zone of Advance. The early anti-aircraft practice at high altitudes. 
model was the DH4A, with the pilot DeH planes also did much of the 

’ ck up under the center section, fol- pioneering in the airmail. 

wed by the gas tank, and then the Back in 1920, Captain St. Clair 

—, observe When a crash was imminent, Street, now Chief Test Pilot of the Fly- 
the wise observer would loosen his jing Branch, of the Materiel Division, 
} | Safety belt so that he would shoot out Wright Field, Ohio, headed an expedi- 
cee er the center section and not see the tion of four DeH’s from New York to 

5 pilot, trapped in the burr wreckage Nome, Alaska, and return. 

ith the gas flowing over him, gradu- In September, 1922, “Jimmy” Doolit- 
ally roasting to a turn. tle, one of America’s outstanding pilots, 
Then the DH4B came into general made a one-stop flight from Jackson- 

- e, this ship having the gas tank back ville, Fla., to San Diego, Calif. He 

“2 of the engine The pilot and the ob- negotiated this transcontinental air 
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n And here we have the “DH” playing mail-man on the first scheduled airmail service in the 


United States. 


A sturdy old crate. 


journey in 21 hours and 18 minutes. In 
the year following, Doolittle accom- 
plished an outstanding cross-country 
flight in a DeH, equipped with an extra 
size gasoline tank. Flying from Day- 
ton, Ohio, to the Pacific Coast and re- 


turn, he covered a total distance of 
6,765 miles, between August 6 and 
August 14th. 

The year 1923 was replete with re- 


markable flying achievements by Air 
Corps pilots, utilizing the DeH plane, 
the most outstanding of which was the 
Porto Rican flight. An expedition of 
six DeH’s, carrying 12 pilots, and 
headed by former Major Thomas G. 
Lanphier, successfully completed the 
journey by air from San Antonio, 
Texas, to San Juan, Porto Rico, and re- 
turn, covering a distance of approxi 
mately 6,000 miles. This flight between 
April 3 and May 3, 1923, was made in 
easy stages with no attempt to break 
any records. 

On May 26, 1923, Lieutenant H. G. 
“Scotty” Crocker flew non-stop from 
the Gulf of Mexico to Detroit, Mich., in 
11 hours and 55 minutes. 

With the aid of a friendly wind, the 
DeH, piloted by Lieutenant Albert F 
Hegenberger, later of Hawaiian Flight 
fame, streaked it between Dayton, Ohio, 
and Langley Field, Virginia, February 
14, 1923, at an average speed of 202 
miles an hour. 

Former Lieutenant Harold R. Harris, 
in a DeH, equipped with a_ super 
charger, reached an indicated altitude 
of 29,400 feet on December 13, 1923, 
and encountered a temperature of 29 
degrees below zero. 

Lieutenant W. R. Peck, flying a DeH, 
equipped with an extra size gasoline 
tank, flew non-stop between Kelly 
Field, Texas, and Kokomo, Indiana, a 

(Continued on page 129) 
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Question and Answer? Department 


All questions of general interest on any phase of aviation will be answered authoritatively 
by POPULAR AVIATION’S Technical Staff. 











\ X JE HAVE had a great many 
questions submitted to us this 
month, part of which are an- 

swered in this department and the re- 

mainder will be found in the Pilot’s 

Exam Questions on another page of 

this issue. They are not included here 

for obvious reasons. 

We wish to remind you that this de- 
partment is open to all of our readers 
and we heartily solicit your inquiries 
so long as they are within the scope 
of this department. Address your in- 
quiries to Question and Answer De- 
partment, POPULAR AVIATION, 602 S. 
Dearborn St., Chicago, IIl. 

ae * ok 


QUESTION:—F. R. Teetor, Boston, 
Mass. How does lubricating oil reduce 
the friction and wear on an airplane 
engine? Does the crankshaft slide over 
the wetted surfaces or what does take 
place on an oiled surface? 

ANSWER:—JI was formerly believed 

that the shaft and 
bearings were completely covered with 
a sheet or film of oil at all times, so 
that the shaft virtually floated on this 
film. However, recent research has in- 
dicated that this is not the case, and 
that it is seldom that a perfect film 
exists at full speed or with a fully 
loaded shaft. 

According to the latest theory, a lu- 
bricating oil penetrates into the outer 
skin of the bearing and shaft metal, 
forming a sort of velvety soft amalgam 
that offers very little resistance to mo- 
tion. The idea can be grasped better 
if we imagine that the shaft is covered 
with a strip of velvet, the fine hairs 
creating little resistance. 

* * + 

QUESTION :—David Hartley, Milwau- 
kee, Wis. What are the advantages of 
a four valve engine over an ordinary 
engine with one inlet valve and one ex- 
haust valve per cylinder? 

ANSWER:—BDY the use of four 

valves, two inlet 
valves and two exhaust valves, it is 
possible to get as much free area for 
the flow of the gas as with one very 
large valve. The valves are smaller 
and lighter, they do not pound on the 
valve seats so heavily, the springs can 
be made lighter and with less danger 
of breakage and there is less vibration. 
More of the cylinder head area is avail- 
able in the four valve type, and great 
gas port area can be had with a given 
size cylinder when the four valves are 
employed. 

* + * 

QUESTION :—George Parakus, Den- 
ver, Colo. How does a super-charger 
operate? How does it increase the en- 
gine power, particularly at high alti- 
tudes? Does it increase the consump- 
tion of gasoline for the increased 
power? 

ANSWER :— SUPER-CHARGER 

is simply an auxiliary 
charge compressor, usually a_ high- 


speed blower type that draws the mix- 
ture from the carbureter and then 
forces it into the intake of the engine. 
This is effective in three ways. First, 
it increases the amount of fuel taken 
into the cylinder over the amount that 
would normally be sucked into the cyl- 
inders by the piston suction. Second, 
the greater volume of air taken into 
the cylinder increases the compression 
and again increases the power. Thirdly, 
the supercharger more completely va- 
porizes and mixes the gasoline spray 
with the air, again adding to the effec- 
tive power produced by the engine. 

At high altitudes where the density 
of the air is reduced, the super-charger 
maintains a higher mixture pressure at 
the inlet, making it possible to operate 
with a better output than in the case 
where the rarified air was sucked in 
by the movement of the engine pistons. 

Under many conditions a_ super- 
charged engine is more efficient than 
without the super-charger, burning less 
gasoline than when running normally. 
Under certain other conditions, the effi- 
ciency is impaired by the super- 
charger, always remembering that a 
considerable amount of power is taken 
for driving the super-charger. 

. * * 

QUESTION :—Harry McLane, Daven- 
port, Ia. What is meant by the word 
“safety factor” when applied to the 
strength of airplane parts? 

ANSWER:—’T‘HE safety factor of a 

structural member is a 
number by which the actual load on 
the member is multiplied to get the 
actual safe stress on the material. This 
is often referred to as the “coefficient 
of ignorance” for the reason that it 
takes care of unknown defects in the 
material and workmanships. 

Thus, if an airplane part is loaded 
to 1,000 pounds, it would hardly be 
safe to use just enough metal to ex- 
actly carry this load, especially if the 
strength of the metal were assumed 


(Continued on page 133) 





Showing the “N” strut bracing of a Boeing 
fighting plane. 


Co-ed Students 





Miss Virginia Berry in a college ship. 


‘“O-EDS are taking an active part 

in the Aeronautical Engineering 
courses at the Oklahoma Agricultural 
and Mechanical School at Stillwater, 
Oklahoma. 

Miss Virginia Berry, pretty co-ed, a 
resident of Stillwater, is seen at the 
controls of one of the airplanes used 
in the school’s aviation course. 

The Oklahoma Agricultural and 
Mechanical School is one of the uni- 
versities that are doing pioneer work 
in adding aviation to their curriculum. 


One of the First Women Airport 
Managers 


ARGARET PERRY is one of the 

first women in the United States 
to manage an airport. She has taken 
over the management of the Culver 
City airport of California and has 
qualified for her work. 

Miss Perry is a very successful flyer 
and has been flying for more than two 
years. She took up flying for the sheer 
joy of it, but suddenly decided to go 
into business and, of course, it just had 
to be a business connected with flying. 

She says: “I wanted to see if a girl 
couldn’t make just as good a success 
in this business as a man and I know 
they can. I have two training ships on 
my field for student work and I am 
planning to run a regular school when 
I get it all established. My courses will 
fit the student for a private license, 
limited commercial, or carry them 
through to a transport if they wish. 

“I love my work and it is a great 
field for a woman, I think. 

“Women are flying more all the time. 
There are many jobs offered now in 
flying for women and the chances will 
increase all of the time when everyone 
realizes the vast uses of the airplane 
in a commercial way.” 


Southern Mail Routes 


EGULAR air transport services in 

Latin America are maintained over 
routes extending 34,382 miles. There is 
a total of seventeen operating com- 
panies. 
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American World War Aces 





‘QO many requests have been made, 
5 from time to time, for a complete 
list of the American aces recognized 
officially at the end of the war, that 
we are giving you the following list of 
the names and the number of victories 
allowed each man. 

number of victories 
November, 1918, and 
that time, a few minor alterations 


The names and 
fficial up to 


since 


have been made. The requests, how- 

ever, were for the status of the pilots 

at the end of the war and this ac- 
ints for the use of the 1918 list. 


According to definition, an “ace” is 


a pilot who has been awarded five or 
re victories, hence the pilots show- 
less than this number have not 
listed here. 
Capt. Edward V. Rickenbacker, Co- 
CI i. 5 oo wean diva de ue o's 26 


First Lieutenant Frank Luke, Jr. 
(killed in action), Phoenix, Ariz..18 
Major Victor Raoul Lufbery (killed 
in action), Wallingford, Conn....17 
Reed G. Landis, Chicago, Ill. .12 
Lieutenant David E. Putnam 
(killed in Brookline, 


Capt. 
First 


action), 


Mass. a , re ree 12 
rst Lieutenant Fields Kinley, Grav- 
NRE oe ela al dria ch to eer aa ane 10 


First Lieutenant G. 


141 Washington Ave., Brooklyn. .10 


First Lieutenant J. M. Swaab, Phila- 
delphia eae ewe 10 
First Lieutenant T. G. Cassady..... 9 
First Lieutenant C. E. Wright, Cam- 
bridge, Mass. seal Seen aia 9 
First Lieutenant W. P. Erwin, Chi- 
cago Leeoee Nad e keeteedes eae 9 
Captain E. W. Springs, Lancaster, 
Ee ee eee ee 9 
First Lieutenant H. R. Clay, Jr., 
Fort Worth, Texas cease telaptes mare ray 
Major J. A. Meissner, 45 Lenox 
Road, Brooklyn, N. Y............ Ss 
Captain Hamilton Coolidge (de- 
ceased), Boston, Mass. le S 
Captain G. De F. Larner, Washing- 
ton, D. C + hac sg ethan la tal le tate arte naa 8 
First Lieutenant P. F. Baer, Fort 
Wayne, Ind. ia i tol seen baat 8 
First Lieutenant F. O. D. Hunter, 
I, |g i. wie armies omnes 8 
First Lieutenant W. W. White, 541 
Lexington Ave., New York City.. 8 


Second Lieutenant Clinton Jones, San 


a. 8 
Captain R. M. Chambers, Memphis, 
0 Sibu ks we een one 7 
First Lieutenant Harvey Cook, To- 
I i ie ec die be a ie 7 
First Lieutenant L. C. Holden, 103 
Park Ave., New York 5 lei alee 7 
First Lieutenant K. H. Schoen (de- 
ceased), Indianapolis, Ind........ 7 
First Lieutenant W. A. Robertson, 
OEE ea ee 7 
First Lieutenant L. J. Rummell, 798 
South 11th St., Newark, N. J..... 7 
First Lieutenant L. A. Hamilton 
(deceased), Burlington, Vt., or 
Ce vec cha veude wae 7 








First Lieutenant J. O. Creech, Wash- 
ae eas tae 
Second Lieutenant Howard Burdick, 
175 Remsen St., Brooklyn, N. Y.. 
First Lieutenant C. L. Bissell, Kane, 
Pa. 


Major H. E. Hartney, Saskatoon, 
I a re 
Captain Douglas Campbell, Mount 
SNR MN ae ict ais araaeb ae 
Captain J. C. Vasconcelles, Denver, 
I ar Se ee aes 8 os ie 
Captain E. G. Tobin, San Antonio, 
Texas ES eee Oe, eee eee e 
First Lieutenant E. P. Curtis, Roch- 
US PR Re ae a 
First Lieutenant Sumner Sewell (no 
CURR ee ee ee Pees ee 
First Lieutenant R. A. O’Neill, No- 
Se HN achincaae eens Ogee 
First Lieutenant Donald Hudson, 
ee Gee, Bs ass oseessirses 
First Lieutenant M. K. Guthrie, Mo- 
ore. sa etek a eee aad ana 
First Lieutenant W. H. Stovall, Sto- 
CE adadasenreeenaea 


First Lieutenant J. D. Beane (miss- 
ing in action)....... 
First Lieutenant 


ingham, Mass. ....... bec 
First Lieutenant R. O. Lindsay, Mad- 
OSS ea ee eee eS 
First Lieutenant Martinus Stenseth, 
Twin City, TER... «000600 eat 
Second Lieutenant F. K. Hays, Chi- 
TT re ere 
First Lieutenant H. C. Klotts (no 
I ce esis al sian ah ore 
Lieutenant Colonel William Thaw, 
PS ie cena es as 


Major D. McK. Peterson, Honesdale, 
Pa. Peon ieain 
Captain H. R. Buckley, Agawam, 
Mass. 
Major C. J. Biddle, Philadelphia, Pa 


First Lieutenant James Knowles, 
CE, TI, ood ioscadeseeen 
First Lieutenant J. A. Healey, Jer- 
SP Ts Se ska canesbess Ter 
First Lieutenant Innis Potter (no 
RE ib cateuvacdeeck ee cane en 


First Lieutenant F. M. Symonds, 20 


West 8th St., New York City... 
First Lieutenant J. F. Wehner (de- 
ceased), 124 East 28th St., New 
DE Cub ecisacwcind és ee eu easi amen 
First Lieutenant J. J. Seerley, Chi- 
OS BEE dsc cadens vagtencdanrs 
First Lieutenant E. M. Haight, As- 
a NN ao hed arn aoe i ee an 
First Lieutenant H. H. George, Ni- 
i re 
First Lieutenant G. W. Furlow, 
eS i cs baa odewe eae 
First Lieutenant A. E. Easterbrook, 
Fort Flagler, Wash.............. 
First Lieutenant B. V. Baucom, Mil- 
a 


Second Lieutenant Harold McArthur 

(no address) 
Second Lieutenant J. S. 
timore, Md. 


Owens, Bal- 


or 
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Something New in Life 
Preservers 





Mr. Reno with his life preservers. 
W. RENO, 70 years of age, of New 
J. York City, is the inventor of this 
new life preserver for seaplanes. 
It is made of balsa wood and a few 
feet of rope. Although it is extremely 


light in weight, it will support five 
average size adults. 
When it was demonstrated to the 


New York Police Department and the 
Department of Commerce, recently, it 
received very favorable comment. 


New Type Bat Plane 


"T’HIS peculiar looking plane, accord- 

ing to its inventor, will be able to 
attain a speed of from 300 to 400 m.p.h. 
The full sized aircraft will have two 
engines built into the wings—one on 
each side. 





the “Bat”. 
“flounder”, 


looking 
like a fish called the 


This is an odd plane, 


Looks some 
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Sample of Transport Pilot’s Exams. 


Authoritative answers to the sample Transport Pilot’s examination questions issued by the 
Department of Commerce, Aeronautics Branch. 


Epitor’s Notre. These answers were carefully compiled and approved by the technical staff of 


Q. Name the four basic types of 
clouds. 

A. (1) Cirrus, (2) Cumulus, (3) 
Stratus, (4) Nimbus. 

Q. What is relative humidity? 

A. It is the ratio of the amount of 
moisture in the air to the amount of 
moisture actually required for satura- 
tion at the same temperature. 

Q. What is a line squall? 

A. An area of extremely low pres 
sure accompanied by strong shifting 
winds and driving rain. Can be recog- 
nized by long line of low black clouds 
extending for 10-40 miles. 

Q. Why is there less bumpy air 
while flying over water than over 
land? 

A. Over water, there are no obstruc- 
tions that tend to divert the wind into 
vertical currents, nor are there un- 
evenly heated surfaces to cause verti- 
cal convection currents. 

Q. How are the data obtained that 
are shown on a weather map? 

A. From the weather observatories 
maintained by the U. S. Weather Bu- 
reau which record the high and low 
pressure areas, and other data, existing 
within their territory. 

Q. What is the usual path across 
the United States of storm areas? 

A. In a_ southeastern direction 
through the western and central states 
and then northeast up the St. Lawrence 
River valley. 

Q. Are high winds more prevalent 
in high or low pressure areas? 

A. In the low pressure areas. 

Q. What are convection currents? 

A. Vertical currents of air set up 
by differences in temperature. The ai 
rises along the heated area and de 
scends along a cooler path. 

Q. What does a sudden drop in bar- 
ometric pressure indicate? 

A. The coming of a storm. 

Q. Give five kinds of data found on 
a weather map. 

A. Temperature, Pressure, Precipi- 
tation, Wind Direction and Wind Ve- 
locity. 

Q. What is an anemometer? 

A. It is an instrument for measur- 
ing the velocity of wind or air currents. 
It is composed of four hemi-spherical 
metal cups attached to an axis by arms 
which revolve in direct proportion to 
the air velocity. 

Q. What causes bumpy air? 

A. Vertical rising and falling cur- 
rents of air. 

Q. Define, (1) Isobar, (2) Isotherm. 


PART I 


PopuLAR AVIATION. 





And here we are with one of the tallest 

pilots to whom a license has been granted— 

Charles C. “Slim” Dasley, 25, and a mere 6 

feet 6 inches tall. Notice the badge and gun 

—that’s what he gets for being the tallest 
deputy sheriff of New York. 


A. (1) Lines on a weather map con- 
necting points of equal pressure. 

(2) Lines on a weather map connect 
ing points of equal temperature. 

Q. What is the approximate de- 
crease in temperature with altitude? 

A. 3 deg. F. per 1000 feet. 


Q. What meteorological element 
most affects the motion of the atmo- 
sphere? 

A. Heat. 


Q. What is the normal barometric 
pressure at sea level? 

A. 760 millimeters of mercury, or 
29.92 inches of mercury. 

Q. What is the general direction of 
the wind in regard to low pressure 
areas? 

A. Counter clockwise and toward the 
center. 

Q. What does the shaded portion of 
a weather map indicate? 

A. Precipitation of .01 inch or more 
during past 24 hours. 

Q. If you were flying due east, and 
a low pressure area was on your direct 
course, would you fly to the north or 
the south of it? Why? 

A. South. It would be less severe 
and you would have a tail wind. 

Q. How is wind direction indicated 
on a weather map? 

A. By small arrows. 

Q. What is the direction of the pre- 
vailing wind in the United States? 

A. From west to east. 

Q. What causes the following: (1) 
Dew, (2) Fog? 

A. (1) Dew is caused by cooling 
moist air below its saturation point. 
(2) Fog is caused by warm moist air 
striking cold earth. 

Q. Does the wind increase in veloc- 
ity with altitude? 

A. Yes. 

Q. What causes winds? 

A. Difference in pressure at various 
points. 


Q. What meteorological information 
would you obtain before flying from 
Detroit to New York? 

A. Wind velocity and direction at 
various altitudes ceiling along route; 
recent movements of high and low pres- 
sure areas and precipitation. 

Q. What is the direction of the wind 
in a low pressure area with reference 
to its center? (2) Of a high pressure 
area? 

A. (1) Toward the center. (2) 
Away from the center. 

Q. How would you expect the read- 
ings of your altimeter to be affected 
by a rising barometer? 

A. The rising barometer would in- 
dicate a higher air pressure which 
would in turn make the altimeter read 
lower than the actual altitude. 

Q. here is a large temperature 
difference between two points. Which 
way would this tend to cause the sur- 
face winds to blow? 

A. From the area of low tempera- 
ture to that of high temperature. 
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the Indians did most of their fight- 


archery construction, these 


enemy with comparative ease. 


particularly fish 


anger to others is small. 


The archery equipmer 


he-man’s outfit. Carefully made, it will 


neighborhood and a prize 


If several bow and arrow sets 


the energetic builder can set 
a public or private 
archery range, a wide 
simply a concentric 
colored circles. 


on an ordinary 


traw to hold the arrows 


other tropical lands. Seasoned archers 
or Florida snakewood backed with elm. 


durability are 
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-, oy 


excellent woods for the construction of 
hunting bows for shooting big game. 
Other woods used in bow making in- 
clude: lancewood, hickory, cedar, black 
locust, and mulberry. 

The arrows are made of Nor- 
way pine footed with some hard wood 
such as beefwood or rosewood. Birch 
is satisfactory for beginners’ arrows. 
The arrows of experienced American 
bowyers also are made from red 
spruce, Port Oxford cedar, Sitka 
spruce, and Douglas fir. 


best 


Homemade bows for men are made 
6 feet long with a pull of from 30 to 
45 pounds for target shooting. Hunt- 
ing bows are 5% feet in length with 
a pull of from 50 to 90 pounds. Ladies 
as well as schoolgirls and boys use 5%- 
foot bews with a pull of from 20 to 30 
pounds. It is advisable to begin with 
a bow of less pull than the maximum 
that you can handle in order to attain 


accuracy and the best shooting form 
and finish. You can then “step up” 
the strength of the bow you use as 


your archery proficiency increases. 
bowmaking can be ob- 
tained from lumber dealers and wood 
importers. They should be of straight 
grain, free from defects and discolora- 
tion. They should be about 6 feet long 
and 1% inches square. The bark side 
of the stave should be the back of the 
proposed bow. If no evidences of bark 
are visible, the soundest side of the 
stave, free from imperfections and, if 
possible, flat-grained should be used as 
the back of the bow. 


Staves for 


_ amateur bowyer first measures 
and marks the middle point on the 
pencils 

bow, 


two marks 
one an inch 


stave and then 
around the future 





: ‘Make Yourself This 
Bow and Arrow 
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above and the other 3 inches below this 
center. The space between these two 
marks is the handle of the bow. 

A line is next drawn with a straight 
edge lengthwise of the stave while two 
other marks are laid off at the ends 
of the stave five-sixteenths of an inch 
from this middle line. 

The sides of the 
marked off, these lines curving very 
gradually so that the bow maintains 
its average diameter up to points 10 
inches, respectively, from either end, 
whence it tapers rapidly. A very fine 
rip saw and plane are required fo1 
cutting down and shaping up the back 
of the bow. The desired lateral shape 
is ebtained by tapering measurably 
near the handles and at the ends. 

A block plane or spoke shave is use- 
ful in rounding the belly of the bow 
into a pronounced Roman arch. The 
amateur bowyer must exercise extreme 
care to keep both sides of the bow 
uniform and to avoid lobsidedness. The 
depth and width of the bow should be 
uniform at the handle; but at all other 
points, the depth is less than the width. 

After the bow stave is smoothed suf- 
ficiently with a block plane, it is ready 
to be strung. The bowyer notches the 
sides of the stave one-half an inch 
from each end for the reception of the 
bowstring. The back of the bow should 
never be notched or it will break when 
subjected to severe service strains. 


bow are then 


American archers prefer well-waxed 
Irish linen because of its strength and 
durability. From 30 to 50 strands of 
linen are waxed and then woven and 
twisted together to form the best bow 
string. A woven loop at each end fits 
into the notches on the bow. Such a 
bowstring will be serviceable for from 


3 to 6 menths, depending on how much 
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it is used; those infrequently used are 
good for 1 to 2 years. 

A 6-foot lemonwood bow when first 
strung usually has a pull of 60 to 70 
pounds. In reducing this pull, the 
bowyer uses a block of wood 32 by 4 
by 2 inches in dimension with a row 
of 12 notches cut along its side at 
2-inch intervals which is called a tiller. 
The tiller is clamped securely in a vice. 
The bow is then hung over the end of 
the work bench and the bowstring is 
drawn back far enough so that it can 


be caught in the first notch of the 
tiller. 
The bowmaker inspects the partly 


bent bow carefully to determine that 
both “limbs’—the two sections of the 
bow above and below the handle—are 
bending practically alike. He marks 
all points of stiffness so that subse- 
quently, he can work them down with 
a spoke shave or cabinet scraper until 
the bow bends evenly. 

Then the bowstring is pulled to the 
second notch of the tiller and the 
process is repeated. This is continued 
until the full draw distance of 27 
inches is attained. A spring balance 
is then used to determine the pull of 
the bow in pounds at the full draw. 

The bow is in shape for preliminary 
shooting when the pull is reduced to 
about 42 pounds for the average lemon- 
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permanent position as a handle. A 
special leather arrow plate is also 
glued on the side of the bow. The 


arrow passes over this protector dur- 
ing the draw and release. 

Ordinary birch dowels for arrow 
making as purchased from lumber 
dealers usually are crooked and have 
to be straightened by heat processing 


Testing the bow and arrow, showing the cor- 
rect method of holding it 



























































in which to mount 3 hacksaw blades 
for cutting the notches in the feathered 
ends of the arrows, these notches be- 
ing but slightly larger than the bow- 
string which fits therein. A simple 
polishing device for finishing the sur- 
face of the arrows can be made by 
cutting a semi-circular groove slightly 
larger than the diameter of the arrow, 
placing a piece of sandpaper in this 
groove with the rough side in, and 
then rubbing the block up and down 
the arrow shaft. 

“Fletching” the arrow with turkey 
feathers is the most difficult task asso- 
ciated with arrow making. These 
feathers govern the flight of the arrow 
like the rifling in the gun barrel guides 
the course of the bullet. Pinion 
feathers picked from the wings of the 
turkey hen or gobbler are best for 
arrow fletching. The feathers are 
stripped in preparing them for arrow 
use. That is, the stiff side and some 
of the midribs are removed without 
disturbing the vein which is finally cut 
into 2 and 2'%-inch lengths. These 
small pieces of feather are than sized 


or cemented to the arrow with either 
casein or animal glue or household 
cement. 


The cock feather is always mounted 
on the arrow at right angles to the 
notch cut for the reception of the bow- 
string. The two hen feathers are glued 
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wood bow, to be used by the male be- methods. Some archery companies 


ginner in target shooting practice. It 
is advisable to break in the bow by 
shooting regularly with it for several 
weeks before the pull is reduced even- 
tually to the minimum of 30 to 35 
pounds. 


LTIMATELY, the bow is smoothed 
and polished with steel wool or 
sandpaper, after which a _ protective 
coating of varnish or shellac should be 
applied. 
The handle is finished with a tight 
wrapping of heavy fishline or a suit- 
able piece of leather may be glued into 





now sell straightened dowels for arrow- 
making and the beginner bowyer will 
save time and trouble by buying such 
material. The bowyer cuts the dowels 
to an average length of 28 inches, the 
length of the ordinary target arrow. 
Bullet casings procured from car- 
tridge manufacturers make the best 
points for target arrows while hunting 
arrows are tipped with metal “broad- 
heads” for inflicting mortal wounds. 
Ferrule cement is used in fastening 
both types of arrow points in perma- 
nent position. 
A simple little frame can be made 








the bow after stringing it. 


his is important. 


into position so that the 3 feathers are 
respectively 120 degrees apart. Steel 
pins are employed to hold the feathers 
in place while the adhesives are drying. 
After the glue has dried, the feathers 
are trimmed with either scissors or a 
sharp knife to a wedge or parabolic 
shape. 

The final step in arrow making is to 
varnish or shellac the arrows and to 
mark them with the archer’s crest. 
This crest is a mark of identification, 
each archer having a distinctive com- 
bination of bright colors painted on 
his arrows near the feather end so that 
he will always recognize them. 
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Plans for Making an Electric Soldering Iron 


This is a simple and money-saving method of making one of your most useful tools 


soldering iron. 


- HERE have been 
numerous designs 
for electric sol- 

dering irons each dif- 

fering only in some of 
the construction de- 
ails The following 
is the result of 
five years’ cumulative 
xperience with the 
construction of thes-« 


lesign 


irons in a school shop. 
The advantages claimed 
‘or this iron are sim- 
icity of construction 
and availability of 
The home mechar 
vill derive much pleas- 
from the use of hi 
and in additior 


ll know how to repaii 


it in case of troubl soldering 
Numerous soldering 
ns are necessary when a large vari- 
f soldering jobs are to be done. 


ease with which an electric iron 
ufficient reason for 
work shop. 
Materials Required 
Handle 
1—Wrought iron nipple, %-inch 
O.D., 15/16-in. I.D., 


used is a 


having one in the home 


Bra tube, 1-in, 
1%, inch long 


Nichrome resistance wire, No. 30, 
Zo leet 

Copper rod, in. dia. 6 inches long 
Attachment plug 

Heater cord, 6 feet long 


\sbestos sleeving, 5 inches 
2—-Bushings, iron 

Machine screws, 6/32 

Stove bolt 3/16 ir x 15/16 in. 
Mica as required 


The materials may be secured in the 


and types as specified, or some 
hanges may be made to suit condi- 
ons. The handle may be a file han- 


dle, turned on a lathe or a fibre tube. 


T 


The bushings are turned in a lathe or 
obtained from a shop. One 

ishing is tapped with a %-inch pipe 
tap and the other has a %-inch hole 
for the copper tip. The outside diame- 


ter of both bushing hould be 15/16 


machine 


[The brass tube l-inch O.D., 15/16 
nch I.D. and 4% inch long may be 
faced off in a lathe or a file may be 

dd. The %-inch copper, 6 inches 


ng, is filed to a wedge-shape on one 


end The other end has a 3/16 hole 


2 


illed in it near the end for a 3/16- 
inch stove bolt. This bolt is to hold 
firmly in the brass tube. The stove 
bolt should be finished to a length of 
15/16 so that it will be a snug fit in- 
tube. This detail is 


side the brass 


by “HANDY MAN” 


an electric 


The materials are cheap and the job is easy. 


| ELECTRIC SOLDERING 
| IRON 


Detail Showing 


aaatla: lon 
rab) S)0e>) 





Constructional details and dimensions of the parts required for making an electric 
iron. Careful attention must be paid to the insulation, all the wires 


shown in the assembly drawing. 

The copper should then have the 
front bushing placed about 2 inches 
from the wedge end, or in any case to 
leave enough room at the handle end 
of the heating element so as to allow 
the lead-in wire to be taken through 
the gas nipple and handle. 

To wind the heating element, put 
about five inches of asbestos sleeving 
on one end of the resistance wire, roll 

















The completed soldering iron with flex- 
ible connection cord and plug, ready tor 
use. 


a thin layer of mica and then wind on 
a layer of resistance wire, being care- 
ful to keep the wires separated. It 
will be necessary to have several lay- 
ers. The layers of wire and mica 
should be alternated so that the heat- 
ing element is not only insulated from 
the copper and brass but so that one 
part of the resistance wire does not 
touch any other part. 

The last layer should be wrapped 
with a short piece of iron wire so as 
to keep the mica and resistance wire 
in place. Twenty-eight feet of No. 30 
Nichrome resistance wire will make a 
very good heating element. It is not 
desirable to have an iron heat too rap- 
idly. About five minutes should be 
required for the iron to get hot enough 


Barn SnNO 
Ff CK Gels 4st aneamem dare 


MING 


to melt solder. 

The first 
sleeving should be an 
chored under the mica. 
The other will be on 
the top layer and 
should be pulled under 
the top layer of mica. 
It has been found best 
to wind the resistance 
wire on a spool or block 
of wood and then wind 
the heating element di 
rectly from this. Care 
should be taken so that 
the wire does not kink 
or snarl. 

It should be remem 
bered that the heating 
element is the main 
part of the iron. Care 
should be taken to have 
proper) 

insulated and none of 
the turns touching. The trade name of 
the mica is No. 1 India sheet mica and 
must be stripped off in thin layers. A 
knife may be used to do this and then 
it is cut to size with scissors. Winding 
the heating element is the most difficult 
operation and extreme care should be 
exercised. 


asbestos 


The parts are then assembled as 
shown in the assembly drawing. The 
leads of the heating element, with as 
bestos sleeving, are taken through the 
%4-inch pipe nipple and are connected 
in the handle to the attachment cord. 

If it is desired to make the element 
heat faster, 24 feet of No. 30 Nichrome 
resistance wire may This 
will make a 75-watt iron on 110 volts. 
When 28 feet of wire are used, the 
heating element will take 50 watts 
from 110 volts. Either winding should 
make a good heating element, the 75- 
watt iron will heat faster but there 
is the possibility of overheating which 
will result in a burn out of the element 
if not watched closely. 

The small hand tools required in 
making this electric soldering iron may 
be found in nearly all supply stores. 
The bushings are held in place by 6/32 
machine screws. A No. 36 wire drill 
may be used to drill the hole and then 
tapped with a machine screw tap. A 
small tap wrench will be found desir- 
able with this tap and also the %4-inch 
pipe tap. 

After the parts are made and as- 
sembled, it should be plugged into cir- 
cuit and heated up for the first time. 
When smoking hot wipe off the point, 
dip it into rosin or other flux, and wipe 
again. Now “tin the bolt” by rubbing 
the heated point in solder so that it 
becomes covered with a coat of tin. 


be used. 
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and your friends. 


on a screen in your own home 

with little expense. With the 
home-built projector any picture or 
photo can be flashed on a screen as 
large as six feet square. 

The machine shown here was con- 
structed mainly from a square five gal- 
lon oil can and an ordinary reading 
glass. 


Yous snapshots may be projected 


Bill of Material 

The complete bill of materials needed 
in building the photo-projector fol- 
lows: 

One 5-gallon auto oil can. 

One reading glass, 3, 3% or 
diameter. 

Two 100-watt bulbs, with 
sockets. 

Four stove bolts for same. 

Two small hinges. 

Three ,wooden spools. 

Three stove bolts for same. 

Eight feet lighting cord and plug. 
Tape, felt, paint, etc. 

The lid is removed with a soldering 
iron and screwdriver, and the handle 
and spout are taken off. The can is 
then cut off to 
6% inches and 
the top re- 
placed. This 
makes a box 6% 
x91%2x9%% inches. 

A window is 
cut in the back 
5% inches 
square and the 
edges of the 
hole reinforced 
with strips of 
tin to make the 
back solid. A 
tube of the 
same metal is 
made for the 


4 inch 


porcelain 
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A Projector for Your Snap-Shots 


How you can throw clear pictures of your snap-shots upon the screen for the amusement of yourself 


effective just the same. 


forth when focusing. The draw tube 
guide is soldered in the exact center of 
the front of the box and the hole is cut 
in the box after the guide is in place. 
The rear door is made % of an inch 
bigger than the window and is hinged 
with small brass hinges, which are sol- 
dered on. 

The snapshot carrier is simply a 
trough of thin metal % in. deep and as 
wide as two hacksaw blades. Clamp 
the tin over the saw blades to get a 
smooth job, then remove the saw 
blades. This carrier is soldered near 
the bottom of the door. No other sup- 


In Cirele. View 
of completed pro- 
jJector ready 
for service. 
The lens is 
set in the end 
of the can. 



















lens draw tube, 
4 inches long 
and just large 











enough to slip 
the lens in. Sur- 





VENTILATOR >< 
TOP at 
VENTILATOR’ Z \- 


geons’ tape on 
the lens rim will 
make a light, 


nake HOLEZL Po 
tight job. BY | 8) 
The draw P ‘ 
tube guide is an |*% 
inch long, just ee i. 
large enough DRAW TUBE 


for the draw -— 
tube to slip |... a 

through. It also yp 
is lined with 
tape or thin 
felt, glued in to 
make a good fit, } 
as the draw tube L. 














\ The 


wae brilliant on the screen. 





It is made out of junk parts, but it is 


port for the picture is needed; it will 
lie flat against the door. 

A ventilator is provided to prevent 
overheating. This is 2% in. in diame- 
ter and 3 in. high. The top must be 
soldered on this and the hole cut before 
it is mounted on top of the projector. 
Notched edges on the top, of this ven- 
tilator tube allow the heat to escape 
under the lid, which is the top of a 
convenient can. A 1-in. hole is made in 
the bottom of the projector to allow 
the air to rise freely. 

Porcelain light sockets are mounted 
in the front corners as shown, as near 

the corners as the bulbs will 

permit. The reflectors are pol- 

ished tin, bent to cling to the 

bulbs. Two coats of black lac- 

quer are put on, inside and out. 
lights are wired up and 

several feet of extension cord, 
\ with its plug, is provided. Spools 

form the legs, one in front and 
| two behind. , 

To use, set the projector on a 
table about ten feet away from 
the screen, which may be a 
sheet, window blind, or square 
of plaster board. Darken the 
room and turn on the projector 
lights. Now slip a photo or 
picture in the carrier slot up- 
side down and close the door. 
Grasp the draw tube and slide 
it out or back until the pro- 
jected image is sharp on the 
screen. No further adjustment 
is needed until the projector is 
moved to another location. 

Colored pictures are especially 
If it is 


At Left. The component parts of the 
snap-shot projector before assembling. 
he parts are few and simple. 
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is slid back and {.%- = 





parts. 


those of your friends, upon a screen, 
clearness of the projeetion. 


Many pleasant hours can be spent, oe ~-t | your snap-shots and 


ou will be surprised at the 


desired to show printed matter, the 
projector must be behind the screen. 
In this case, a sheet is used, hung in 
the doorway, and the audience must be 


in one room, the projector in the other. | 
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What Our Readers Are Building 


A department devoted to our readers’ activities in airplane, glider and 


engine construction, showing the latest developments 


Good Work, Boys——-Good 
Work 
\ 7 ELL, well, well! You fellows cer- 
tainly made a noble response to my 
call for more photographs. After the 
July issue was mailed out, the photo- 
graphs and specifications came pouring 
in once more, and now I have a wonder- 


ful collection. Thanks, fellows! 


Ain’t This Somethin’? 
b ERE is the latest development—a 
“fool-proof” plane built by Arnold 
Holden, Bucyrus, N. Dakota. 

It cannot get into tailspin, nose-dive 
nor any other accident. It absolutely 
will not have any engine trouble in any 
kind of weather and has a landing 
speed of one hundred miles per hour. 

It can be made into a high winged 
monoplane or a “low winger” by put- 
ting on different wings. This is very 
up a small 


handy as it will only take 





rhe intrepid pilot standing by for orders. 


place for storage. The low-winger has 
a wing spread of 14 feet and the length 
of the plane is 10 feet. The high- 
winger has a wing spread of 12 feet. 

The color of the plane is a bright 
orange with Royal Blue trimmings. It 
only weighs 200 pounds and has a re- 
movable cowling. 

This plane is economical for 
the complete plane cost Arnold about 
$20.00 and it doesn’t cost a cent to run, 
for it is only a big non-flying model 
plane, which looks exactly like a real 
airplane. 

He has fooled many people who drive 
by. They see it, stop and ask him how 
much he’d want to take them up. They 
sure do get fooled when they find it 
has no motor. Arnold would like to buy 
a motorcycle motor or a real good 
washing-machine engine to put on it so 
it can pull itself along the ground. May- 
be a compressed air motor would do 
in this case. 


very 


EDITOR’S NOTE.—In presenting this 
amusing sketch, we faced a problem, That 
is, whether it should be placed in thts de- 
partment or in the Model Section presided 
over by Joe Ott 


in the amateur field. 








A High School Instructor Built This Ship 











This is one of the neatest Jobs—so far as workmanship goes—of any of the lightplanes sub- 


mitted to us. 
T= is a story of how a high school 
instructor, C. W. Amundsen, Worth- 
ington, Minn., showed his students a 
few tricks on the field as well as in 
his classroom. Mr. Amundsen is the 
Instructor of Industrial Arts at the 
Worthington High School. 

This ship was built after the design 
of B. H. Pietenpol, Spring Valley, 
Minn., and while only powered with a 
Ford Model “A” engine, it flies two 








Looks like a factory production Job. 


persons with ease at a top speed of 95 
m.p.h. It has a landing speed of about 
385 m.p.h, and has a cruising range of 
200 miles on a 12-gallon tank of gaso- 
line. 

Mr. Amundsen made his solo flight 
in this ship after seven hours of in- 
struction, and many other beginners 
with only a few air-hours to their 
credit have flown it without difficulty. 
Experienced pilots have pronounced it 
a fine flying airplane. 








It’s Hot for Ice Boats, But 





[= boating with a propeller driven 
boat is a lot of sport and we are 
glad to publish the picture of the craft 
built by Fred W. Engels, Highland 
Falls, N. Y. 


The constructor is in training for 


an airplane mechanic’s job and is hope- 
ful. He is a graduate of the Stewart 
Technical Aviation School of New York 
City, and this rather accounts for the 
excellence of the job that he made of 
his ice-boat. 





A mighty cool looking subject that is refreshing during these hot August days. 
Fred W. Engels and his ice boat. 
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These Boys Did a Lot of 
Work 
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The training glider in flight. 


E HAVE a pleasant letter and 

some photographs of a glider from 
S. B. Stover, 734 Park Ave., Plainfield, 
N. J. Read—you fans—what Mr. Sto- 
ver has to say: 

I am the owner of a PT-2 glider, 
built by us in 1930. It was pancaked 
on its third flight by the designer (not 
the writer), hibernated for the winter 
to put on a new and heavier skid and 
also a nacelle. In the interim, the de- 
signer amputated the nose of an old 
Nieuport and made a real heavy train- 
ing glider mounted on motorcycle 
wheels and azle. 

It was an ideal “hop, skip and thump” 
affair, too heavy and fast for any alti- 
tude over ten feet on our small field, 
but it did faithful service through the 
early part of 1931 until a large chuck 
hole wiped off the landing gear and 
wing struts. By this time the con- 
verted primary was ready and a real 
object of pride and joy with plenty of 
work thrown in—for four months, at 
least, of 1931 we were able to pile up 
well over 300 short ten to twenty sec 
ond straight-away hops with safe land- 
ings. 

Nothing more serious than a split 
plywood seat from a nose and tail 
spanking when landing up a slope one 
time. Have worn out two runners haul- 
ing back and forth from barn to field 
over 500 yards of dirt road every week- 
end. Along about December we dis- 
mantled and stowed the glider in the 
barn. But now, clear, warm, breezy 
weather is here again. 

The group has dwindled to three 
myself, my younger brother and the 
young farmer on whose property our 
field is located—and we are getting un- 
easy over wasted time. Before we as- 
semble I am going to get new flexible 
control cable for the aielerons and re- 
cover the wing panels for the present 
covering has gone through two seasons. 





Showing the nacelle egentes on the training 
> der. 


Photographing Yourself on Your Glider 


be id ieee 
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“ SS a 
A. CAMERA o.. " 


8. FLYING— WIRE -FITTING 
C, CAMERA~ TRIP - WIRE 
O. FOCUS RANGE 


STANDARD camera, a few straps, 

some fine steel wire and a half 
hour’s time is all that is needed to rig 
a camera on your ship. 

You will have the thrill of your life 
when you climb to a 500 foot dive, roll 
into a sharp turn and pull the trip 
wire. “Presto!” Your photo is taken 
500 feet off the ground in a glider with 
you probably sitting on an 18 inch seat 
smiling. 





Photo taken while in flight. 


Any good camera with a fast lens 
can be used, providing the shutter can 
be operated from the seat with a fine 
wire. Kodaks work very well, as they 
have splendid shutter trips. The 
camera should be fastened on the flying 
wire fitting with straps and lined up 





so that it is focussed on the pilot’s 
seat. After it is lined up properly the 
camera should be securely fastened to 
the fitting to prevent it from moving, 
which would blur the photo. 

A length of fine steel wire should 
now be fastened to the shutter on the 
camera in such a way that it will snap 
the camera when pulled from the 
pilot’s seat. The pilot can fasten the 
wire in the most convenient and easiest 
place for him to reach when in flight. 

A bright sunny day should be chosen 
for taking the photos, and care must 
be taken not to have the lens facing 
the direct rays of the sun when flying 
or else it would result in a total fail- 
ure. From 100 to 600 feet is the best 
altitude for good results and the ship 
must be put in a 20 degree bank in 
order to get the ground in the picture. 

A slight pull on the trip wire is all 
that is necessary to operate the shut- 
ter, and only one picture can be taken 
at a time, that is, one each flight. 

Another plan, and probably a safer 
one than shown to this point would be 
to obtain a length of small rubber hose 
from the druggist and extend the bulb 
pressure line where a bulb air release 
is used on the camera. However, this 
is largely a matter of personal taste 
and can be worked out in a number of 
ways. 








Looks Like a Promising Monoplane 








OSEPH HARTMAN, 4140 Ottumwa 
J St., Ottumwa, Iowa, is the designer 
of this model airplane. He plans to 
make a full sized ship of it. 

The ship is to be powered with a 
Michigan Rover engine, capable of de- 
livering 75 h. p. The top speed of the 


plane is estimated at 120 m. p. h. with 
a landing speed of only 20 m. p. h. 

The plane as shown in the illustra- 
tion, is a very neat job, well designed. 
We hope to hear before long just how 
the ship performs. The information 
will be passed along as soon as it 
comes in. 











The artist makes a sketch of Joe Hartman’s dream ship, and it is a mighty good looking 
ship at that, 
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The Down-draft is Dangerous 


HE accident to the airship Akron 

on Washington’s birthday has cen- 
tered attention to one of the most 
feared of weather phenomenons—the 
down-draft. 

Since the first rigid airship was de- 
veloped by Count Zeppelin, more than 
30 years ago, this problem has defied 
solution. Even though it is compara- 
tively rare, it is serious enough to keep 
airship experts at high tension during 
docking and undocking operations. 

When a gusty wind strikes a great 
bulk like an airship, weighed off to be 
about equal to the air it displaces, and 
with the ship close to the ground, there 

danger of real disaster. Engineers 
of the United States Navy have gone 
further than any other group in the 
world toward the creation of mechani- 
cal appliances for handling airships on 
the ground, but none of them is satis- 
fied that he has yet whipped this down- 
draft menace. 

In the matter of handling, airships 
are a good deal like ocean liners. On 
the sea, even today, the job of warping 
an ocean liner into her dock and getting 
her out again, calls for the use of many 
tugs and the greatest handling skill. 

secause of the improvements in me- 
chanical equipment at Lakehurst, dock- 

and undocking have been carried 
out in winds having almost double the 
velocity at which it was safe to handle 
the airship with ground crews. But the 
engineers are still working against that 
down-draft. They must evolve a method 
of vertical control against these down 
currents which throw an airship to the 
ground and then bounce it high up in 
ur air 

4 method for exerting a vertical pull 
perhaps by means of a high 
lines extending to 
yng points in the airship’s frame 
top, is being sought. 


ipward, 


moving tower with 


along the 


A Lioness Takes to the Air 


\ ITTIE is a young lioness that was 
4 captured when a young cub in 
wer California. She has been brought 
as a family pet and is very tame. 
And now she has become air-minded! 
She takes almost daily trips with her 


master, C. Colless, and will whine with 
eagerness until she is assured that she 
going 


New Practical Speed Record 


| OW fast is the progress of avia- 
tion was emphasized recently by 


the flight of a test pilot in a day 
bomber from Gosport to Brooklands, 
England, at a speed averaging 300 
miles an hour. But it was not so 


much his rate of travel as the fact 


that the 52-mile flight was made in the 
teeth of a 100-mile-an-hour gale. Even 
with that wall of wind against him, the 
pilot, (P. E. G. Sayer), flew the 52 miles 
in a few seconds more than 10 minutes. 





A Church Mid-wing Monoplane With Enclosure 








The Church Monoplane that is particularly adapted for speed contests and which is entered 


for many 


EAR after year, the world famous 

National Air Races carry on their 
activities, this year to be held at Cleve- 
land, Ohio, where the finest in aircraft 
is displayed. Imagine the tremendous 
thrill for any boy, man, or girl to 
compete in any of the races of what is 
considered one of the largest sporting 
events of the year! 

Many fans throughout the country 
plan each year to enter their home con- 
structed planes in the All American 
Speed Dash, closed course speed races, 
efficiency tests, spot landings, etc., and 
many finish the week of thrills many 
hundred of dollars richer. 

It has been generally believed in the 
past that these races are held exclu- 
sively for manufacturers, but this is 
not true. Most of the events are free 
for all except the Army and Navy 
maneuvers, and it is rumored that spe- 
cial student races; i.e., private pilot 
races, are being planned to create even 
a greater interest. 

It is unfortunate that certain politi- 
cal factions have been partially suc- 
cessful in temporarily halting the 
progress of the most interesting and 
educational of hobbies, that is building 
lightplanes for sporting use, but like 
prohibition, it is only an experiment. 

The Church Airplane & Mfg. Co. of 
Chicago, Illinois, like other lightplane 
and motor manufacturers, look for 
serious competition from the home- 
builder, in fact, several Church Mara- 
thon J-3 Engines have been purchased 
for this specific purpose. Never before 
in the history of this company have 
they attempted such speed as is con- 
templated for this year and still main- 
taining the ease of operation and 
safety for the pilot. Unceasing experi- 
menting and study have at last re- 
warded the Church company in the 
production of a sturdy, fast and re- 
liable ship. 

Fortunes have been spent, some 
sadly wasted, but most have been spent 





1932 events. 


wisely in the development of a depend- 


able and powerful engine for light 
planes. 
The Church Airplane & Manufac 


turing Company’s engineers have com 
pleted exhaustive tests on the Mara 
thon J-3 Engine in their new labora 
tory where instruments are now on 
hand to detect every action of the en 
gine under full power. The newly con 
structed Hydraulic-Mercury Torque 
Stand, records horsepower readings 
down: to one-tenth of one horsepower. 
This type of equipment is approved by 
the Aeronautical Branch of the De 
partment of Commerce. 

One of the stock J-3 Engines was 
used in the 1931 Church Mid-Wing 
entries developing 41 h.p., and caused 
a sensation that year, actually defeat 
ing by 18 m.p.h. all other 115 cubic 
inch entries, but through a misunder- 
standing was forced into second place. 
This year, it is hoped no such misunder- 
standings will occur. 

In line with the wonderful progress 
in all types of modern aircraft this 
company is now completing plans to 
produce four types of planes, two 
single-place, and two, two-place planes 
within reach of all, built around this 
famous 46.5 h.p. motor, providing there 
is no cheap political interference. An 
nouncements will be made soon. 


Artificial London Airport 
Proposed 


I ONDON people are proposing a 
4 roofed-over landing field to cost 
about $36,000,000, situated between Wa 
terloo Bridge and Charing Cross Bridge. 
This is in the heart of London. The plan 
has been advanced several times during 
the past 10 years, but is now revived. 
Those who are familiar with London 
will recognize the excellence of the 


proposed location in comparison with 
distant Croydon. 
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ENLARGED MODEL DEPARTMENT 








New Ideas for Our Model Builders 


New model building and flying stunts gathered from far and near for our readers. 


Here is Something Brand New 





This housefly model sure looks natural. 


LL sorts of models have arrived in 

this office, scale models, stick mod- 
els, and others, but this is the first time 
that we have heard of a flying model of 
a house-fly! 

Prof. T. N. de Bobrovsky, 4 Cubberly 
Place, Jersey City, N. J., is responsible 
for this latest novelty. It has a span 
of two feet, and is driven by a rubber 
motor placed inside of the fly’s fuse- 
lage—or whatever you call it 


This Glider is Nearly Full Size 


ERE’S a genuine giant size model 
of a glider built by Stanley Cong- 
don, 200 Linden Ave., Glen Ridge, N. Y. 
According to the information sent by 
Stanley, it has a wing span of 13 feet 
with a six-foot fuselage. It weighs five 
pounds and has made 75 flights of from 
200 to 2,000 feet. 








OSEPH OTT, our Model Edi- 

tor, wishes to thank our read- 
ers for the many new stunts and 
suggestions that came pouring into 
the office after his announcement 
in the July issue. 


Now, he wishes it understood 
that the same offer still stands 
open, and that he stands willing 
to give $1.00 and 15 full size model 
drawings for every contribution 
that is published. Just do a little 
thinking, scribble the results down 
on a piece of paper and hand it in. 
Very likely, it will be published. 


If you know of an easier and 
better way of doing a job, if you 
have designed some new sort of 
model or an accessory for a model 
that gives better performance— 
just send it in to us, care of Joe 
Ott, Model Editor, POPULAR AVIA- 
TION, 608 S. Dearborn St., Chi- 
cago, Ill. 








The Pterodactyl is Tailless 





Here is the Pterodactyl model. 


T CERTAINLY seems good to hear 

of so many original model designs. 
Here we have a tailless flying model, 
based on the prehistoric flying lizard 
known as the Pterodactyl. 

Its builder, Hartley Jenkins, age 13, 
La Mesa, Cal., says that the model is 
not very easy to launch, nor does it 
give good duration, but that it flies 
wonderfully well. The leading edge 
has a sweepback of nearly 30 degrees. 
Well, Hartley, this is certainly fine, and 
we appreciate the excellent photo. 











How to Carve an Efficient Model Propeller 








GeCURe a block of the correct size. 
‘7 This dimension is usually given in 
the text accompanying the model ar- 
ticle. 

Lay out the block and cut out the 
blank form. Carve the inside faces 
first. Sand and finish completely. Try 
to keep both inside faces alike. 











The blank to the 
left is sawed or 
whittled te the out- 
lines of the pro- 
peller out 

b k. 


Progressive drawings showing how to 


Carve the back. Make a paper pat- 
tern for the shape desired. By the use 
of a pattern, both blades will come out 
exactly similar. 


For duration models make very thin. 
For scale models leave blades fairly 
heavy. Balance blade in two positions 
at least. 


THE FINISHED 
PROPELLER 


ENO VIEW 
OF FINISHED 
PROPELLER 


SIDE VIEW 


carve a propeller, starting with the rough block at the 


left and finishing at the right. 
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A Stinson-Lycoming Model 


life. 


4 Stinson-Lycoming to the 


very 


——- out of the beaten trail, 
7 William Drake, Malden, Mass., to- 
gether with his friends, Paul Fass and 
Elwood Hathaway, has built a 32-inch 
model of the Stinson-Lycoming mono- 
was built for advertising 


plane. It 
purposes. 

As the photograph shows, this is a 
well designed and constructed model 
that reflects great credit on its builders. 


Laird Super-Solution is Next 





Laird Super-Solution 
workmanship. 


view of the 
shows careful 


Wiaetey- of Doolittle’s 
‘ Laird Super-Solution has been suc- 
L. Davis, Sid- 


\ front 


scale model 


cessfully built by Eugene 


ney, Neb. It is made to a scale of % 
inch to the foot. 
The photograph shows that every 


been carried out 


part of the job has 
to the smallest detail. 


He Builds a Spad 


‘ 


Here is the Spad just after launching. A 
well built and excellent flying model. 


I OWN in Indiana lives a model fan 
who has about 25 flying scale 
models that he has built, the sizes 
ranging from 14 to 60 inches wing 


span. This is Gordon A. Nesbitt, 1722 
Central Ave., Anderson, Ind. 

The photograph above shows a 24- 
inch flying scale model of a Spad. He 
Says that it flies much better than ex- 
pected for it has no dihedral. The model 
averages flights of about 150 feet at 
a height of from five to ten feet. 
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This Howard Racing Model is Certainly an Attractive Job 


At the right is a 

beautifully con- 

structed scale model 

of the Howard rac- 
ing plane. 


Below is a snap-shot 
of the racer in flight 
showing speed. 


N INTERESTING letter and photo- 
f\ graphs were received from William 
C. Eymann, 609 Riley St., Atchison, 
Kas. He writes: 

Enclose d 


you will find several pic- 





ae 


vehi 


tures of a model of my own design and 
construction—a Howard Racer. The 
picture of the model flying is real—not 
the 
photographs that the model flies much 
too fast to photograph. 


posed. You can readily see from 


The model in the picture has a span 
of 20 inches, an over-all length of 17% 


inches, a chord of four inches. Every- 
thing is exactly in scale to the fraction 
of an inch. Even the wing section is 


duplicated from the large model. 

The model has a specd of approxi- 
mately 30 miles per hour and a “cruis- 
of 200 yards. 


account of its speed, 15 to 25 seconds. 


’ 


ing range’ Duration, on 








Making a Pair of Pants for Your Scale Model 











At the left, the pants are made in two halves, grooved out for the wheels. 
three piece job, a center portion and two outside plates. 


The average model builder often finds 
the wheel pants a problem when he is 
constructing a scale model. However, 
the problem is a comparatively simple 
one if attacked in the proper manner, 
and the result is just as good as the 
“boughten” wheel pants if a little care 
is taken. 

Now at the left of the drawing above, 
is shown a method of making the 
pants in two pieces. Two strips of 
balsa are sawed out to the proper out- 
line, and both halves are grooved for 
the reception of the wheels. The out- 
side is whittled down to an oval form, 
and then the halves are fastened to- 








At the right is a 


gether to form the completed job as at 
the top and left of the drawing. 

At the right, is a three-piece wheel 
pant job. The center part is sawed 
out to receive the wheel, as at the 
bottom of the right hand detail, and 
then two thin plates of balsa are fas- 
tened to either side of it. 


Flapping Wings 

H. MONTGOMERY, Los Angeles, 
J. Cal., has studied the flight of birds 
for more than fifteen years, and at last 
has built a model ornithopter that flies 
on the same birdlike principle. 









































Building the “Baby Scout”? Duration Model 


Here are the complete descrip- 

tion and drawings for building 

this 90-second duration flying 
model as designed by 


Pop Stick 


O YOU wish to build a simple 

model airplane—simplicity itself 
—and yet one that flies well and has 
a duration of from 60 to 90 seconds? 
Well, here it is—the “Baby Scout” 
tractor with a 15-inch wing spread. 

An examination of this model will 
show that the body is simply a back- 
bone of hard balsa wood—a_ simple 
stick—the tail is outlined with bamboo, 
which is unbreakable, and the surfaces 
are covered with a thin light grade of 
tissue paper. 

The main wing is covered on the top 
side only with the ribs square cut to 
the shape shown by the side view. It 
is not necessary nor even desirable to 
apply “dope” nor any other varnish or 
compounds to the covering. 

A simple method for tightening the 
covering is adopted. After covering, 
the wing is held over a kettle of steam- 
ing water. When cooled off and al- 
lowed to dry, the paper shrinks and 
thereby becomes sufficiently taut for 
our purpose. 





Body or Stick 


f Bees body is 12 inches long, 3/32 inch 
thick and 3/16 inch deep. Prefer- 
ably, secure a hard piece of balsa. Pre- 
pare the front end to receive the 
thrust bearing which is cemented and 
dried in place with silk thread. The 
rear hook and skid is one piece and 
should also be cemented and dried into 
position. 

The model has a 15-inch wing span 
and the sizes in this article are given 
in proportion to this span. The sta- 
bilizer is six inches from the outer 
edges and two inches deep. It is ad- 
visable to draw an outline on paper 
to full correct size before bending the 
bamboo, this drawing being a guide to 
bending. 

If the tail parts are made up of 
straight balsa pieces, the tips may be 
secured with the corners slightly 
rounded. Care should be taken so that 
the tail unit is not warped before the 
covering is cemented in place. 


Landing Gear 


HIS landing gear is a simple piece 

of wire bent to pass around the 
body and is then cemented in position. 
Its height is just sufficient to allow 
clearance for the six-inch propeller. 
On the lower end of each side, that 
forms itself into the axle, a small 
square bend is made. This counter- 


(See Drawing on Opposite Page) 





The completed “Baby Scout” 


acts the tendency of the wheel toward 
sliding away from the required posi- 
tion. 

The wheels are one inch in diam- 
eter. They should be made up of two 
thin pieces of 1/16 inch sheet balsa. 
Small washers may be cemented on 
each side of the discs to prevent wob- 
bling. The wheel is prevented from 
coming off the axle by applying a small 
drop of cement on the outer end. 


Propeller 


HE propeller block should be six 

inches in diameter, by % inch thick 
and 1% inch wide. This model will fly 
with any type of propeller either high 
or low pitch. All the wire fittings are 
made of .016 diameter tinned piano 
wire. The motive power is two strands 
of 30 gauge %-inch flat rubber. 


Wing 

T= wing is built up of four short 

spars which act as the entering and 
trailing edges at the same time. The 
tips are bent bamboo. The widest part 
of the wing is 3 inches in the center. 
It then tapers down to two inches at 
the last outer tip rib. The ribs should 
all be cut out at the same time with 
the same curve and the same length. 

When the spars are laid down in 
position, the center rib and the end 


Duration model—ready for flight. 


rib should be put in first. The three 
intermediate ribs should then be made 
to fit as required. The front part of 
the spar, acting as the entering edge, 
should be rounded off on the front and 
left flat at the back or inside. The 
thickness of the wing is equivalent to 
the thickness of the rib, cemented di- 
rectly to the edge. 

After the left and right halves of 
the wing have been completed, they 
should be jointed at the center, allow- 
ing two inches of dihedral on each side. 

While the wing is drying, the clips 
should be bent to shape as illustrated. 
When cemented in place they will give 
additional strength to the wing. Care 
should be taken in making sure that 
the clips do not throw the wing out 
on the left or right side. 

The propeller and landing gear bring 
the center of balance of the model quite 
far forward, and the position as shown 
on the side elevation should be approxi- 
mately correct for the finished flying 
model. Because of the extreme light- 
ness of this model, it is not necessary 
to show more than ordinary care in 
flying. 

The model flies very slowly and very 
little, if any, damage will be sustained 
when landing head on or against walls. 
When built correctly the model should 
be capable of flying sixty to ninety 
seconds. 
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Use of Rubber in Aeronautics 








UBBER, while not being particu- 

larly desirable within itself as a 
constructional material, is still used 
extensively in aviation. In spite of the 
fact that it is an organic material, and 
thus subject to decomposition, this is 
offset by certain desirable characteris- 
tics that have not yet been discovered 
in any metal or mineral product. 


In the first place, rubber is still used 
extensively as a spring in the landing 
gear of airplanes and for their tires. 
Rubber is chosen first for its light 
weight, and secondly, for its peculiar 
property of “hysteresis” or high in- 
ternal friction. Steel springs, while 
they can be made to absorb shocks, 
have so little internal resistance that 
they recoil and continue to vibrate for 
some time after the force has been ap- 
plied. Rubber springs, on the contrary, 
come to rest almost immediately after 
the force has been applied because the 
internal friction of the rubber damps 
down all tendency to vibrate. 


Where steel springs are employed to 
break the force of taxi jolts, some 
damping device or shock-absorber must 
be used in addition to take up the re- 
coil. This requires the use of oil filled 
dash pots, oil checks and similar de- 
vices that increase both the weight and 
the complication of the landing gear. 
On small airplanes, where simplicity 
and low cost are the leading features, 
rubber is used extensively for spring- 
ing the wheels. 

The fact that rubber can store more 
energy per pound of weight than al- 
most any other known material, makes 
it useful on the landing gears as well 
as for a motor on model airplanes. 
One pound of rubber can store a great 
deal more energy than a pound of steel 
springs, a fact that will be confirmed 
by any airplane model builder who has 
attempted to use clockwork motors 
with steel springs in place of the more 
usual rubber motor. 


What Is Balsa Wood? 


Mo= balsa wood, so necessary in 
+ airplane manufacture and model 
airplane making, comes from the for- 
ests of Ecuador. This does not mean 
that it grows only in one part of.the 
South American hot country, but that 
Guayaquil is, at the present time, the 
most convenient port of shipment to 
foreign centers. 

In some parts of tropical South 
America the balsa raft is the only 
means of transporting freight. By the 
way, balsa is a Spanish word meaning 
“raft”. It is pronounced “bal-sa’”, not 
“bawlsa”. The rafts of the interior all 
follow the same general design, which 
is very ancient. Ten-foot balsa poles 
are fastened together with long pegs 
made of palm-wood, which give the 
raft flexibility. In the rocky shallows 
and the turbulent rapids a rigid craft 
would be smashed to pieces. 

If the balsa is intended to carry 
heavy freight such as machinery for 
gold mining or for the coffee-and- 
cacao-plantations, it is enlarged by the 
simple of lashing 
the ten-pole rafts together. They are 
held in place by saplings laid cross- 
wise and tied with strips of fresh balsa- 
bark. This kind of barge is called a 
“callapo” and will carry as much as one 
and a quarter tons of freight, plus the 
crew of several 


process several of 


men. If passengers 
are to be considered, a bamboo plat 
form, on stilts, is placed in the middle, 
because balsa rafts are always awash. 

Along the shores of Ecuador and on 
the Guyas River where Guayaquil 
stands, thirty-six miles from the sea 
the traveler may see the Indians pol- 
ing or paddling their balsa-wood rafts 
laden with native produce. In the 
open ocean the fishermen use a large, 
two-log, balsa raft. It gives one a 
distinct shock to see one of these men 
drive his awkward, big craft ashore 
through the surf, and then pick it up 
in one hand and carry it up to the fish- 
ing village as though it were no more 
than a bag of peanuts. 

Balsa wood is being used commer- 
cially in many ways. Aside from its 
importance in the airplane industry 
and in model making, it is a valuable 
shock-absorber for packing pianos and 
fine furniture, and for foundation pads 
for machinery. Its insulating proper- 
ties make it valuable for lining refrig- 
erators, incubators and cold-storage 
rooms; and because of this insulating 
power combined with lightness, it is 
used for shipping-containers for dry-ice. 
Balsa, for such purposes is made mois- 
ture proof by impregnating it with 
paraffin wax. 


Boeing Wasp Is Fast Climber 


HE latest Wasp powered Boeing 

army fighters climb twice as fast, 
2,100 feet per minute, as the fastest 
elevator speed in any office building 
in the country. 
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Building the Great Lakes Trainer 


by JOSEPH S. OTT 


This is a flying model of the well known biplane used so successfully for stunting and advanced 


training. 


URING the past few months, 
numerous requests have been 


received for the Model Depart- 
ment to produce a flying scale model 
of the Great Lakes Sport Trainer. Up 
to the present, the models chosen have 
been those that have created the great- 
est amount of public interest at that 
time for invariably the model builders 
desire to build such a type. 

The original test model, built for 
this article, had a total weight of two 
and three-quarter ounces and required 
only a very small additional balance 
unit at the nose to turn it into a per- 
fect flying model of the Great Lakes 
Trainer. 

The external protruding parts, that 
represent the motor and the exhaust, 
were left off but may be added to rep 
resent a four cylinder inverted motor 
having the exhaust pipes extended un- 
derneath the fuselage. On this latest 
model, so little of the motor appears 
through the cowling, that it was not 
deemed necessary to add these addi 
tional parts to make the model repre- 
sentative. 

Note in particular, the side view 
which shows a large oval shaped nose 
block with a small button-like plug. 
This contains a small washer pressed 
in the front end and cemented into 
position to act as a thrust bearing. 
The propeller shaft is put through the 
plug, the shoulder of which is square 
to prevent rotating. Then the shaft 
is forced through the propeller hole, 
folded back and drawn into the pro 
peller to prevent slippage. 

The three units, the shaft, the plug 
and propeller are removable. To re- 
place the propeller, the shaft is usually 
straightened and pulled off, but bette 
still, a new one is put in place. With 


y 








At the right is a 
part pian view of 
the completed 
4, odel showing 
the decorations. 
Below is a photo 
showing § the 
model ready tor 
its test flight. 





* 


a small plug arrangement of this kind, 


two or three different types of pro- 
pellers may be tried and the one giv- 
ing the best results can easily be found 
without any great difficulty of remov- 
ing parts and making adjustments. 


ABBREVIATED BUILDING 
INSTRUCTIONS 

1. Make two body sides. 

2. Finish the top and lower sides of 
body. 

3. Add the top cowling. 

4. Add the lower cowling. 

5. Put on faring strips. 

6. Make the nose. 





, Urent elevation of the Great Lakes Trainer scale 


model showing clearly the construction of 


the landing gear and the interplane bracing. 


When completed it will be a model to be proud of. 


7. Build the tail units. 

8. Make the landing gear, all bamboo. 

9. Cut out all the ribs, 21 required. 

10. Assemble the wing. 

11. Make the “N” struts. 

12. Attach top wing and center sec- 
tion struts. 

13. Attach lower wing and outer base 
struts. 

14. Make propeller. 

15. Balance model. 


LIST OF MATERIALS 
Longerons—3/32x3/32x30—10 
Nose Block—1x2x4. 
Propeller—% x1 %x1. 

Cowling —1/S2x2x24. 

Rib Stock—1/32x2x24—2 pieces. 

“N” Struts—%x%4x24—2 pieces. 

Spars—1/16x4%x30—4 pieces. 

Entering Edge—%x%x30—2 pieces. 

Trailing Edge—1/16x3/16x30—2 pes. 

Bamboo—1/16x 4 x15—8 pieces. 

Rubber—1/32x%x15 feet. 

Fittings—Tinned piano wire .029 diam- 
eter. 

Washers—%” O. D.—3 each. 

Wheels—1%” diameter—1 pair. 

Windshields—Cellophane .010 thick, 
2x6. 

Tissue—21 44x24 14—white—2 sheets. 

Tissue—21 x 244%4—red—1 sheet. 

Dope—1 large bottle. 

Cement—1 large tube or can. 


DETAILED BUILDING 
INSTRUCTIONS 
Beginning with this month, all the 
flying scale models that will appear in 
the Model Department will be dimen- 
sioned throughout. In this way a large 
duplicate necessary to work from may 
easily be drawn up and 


pieces. 


completed | 








oes 


much quicker than would be the case § 


if only a scale drawing is given. 

The first step is making the two body 
sides. After one side is completed, 
put a piece of waxed paper over the 
entire framework and make side No. 2 
directly over and on top of the first 

(Continued on page 120) 
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A Flying Model 


Great Lakes Trainer Biplane 
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Great Lakes 


(Continued from page 118) 








one. In this way, two sides can be 
built exact. It should not be necessary 
to make a top view of the drawing 
after the sides have been completed. 

The dimensions are given at the 
widest point and the upper and lower 
cross-pieces being alike, the width 
towards the tail part may be worked 
in progressively. First by drawing the 
two end piecés together and spacing 
the additional cross-pieces as required. 
This will save time and work, which 
is a very important item, and help to 
bring the model to a finish sooner. 

The top and the lower cowling should 
now be added and sanded to conform 
to the body as shown in the front 
view. The nose block should be cut 
at this time. The heavy line repre- 
sents the widest section, also shown 
on the front view. The propeller plug 
is shown round on the front view, but 
the shoulder itself is square. 

After the nose has been fitted and 
the cowling made to conform, the fair- 
ing strips are added to the first cowl- 
ing former to the front of No. 1 cock- 
pit. Three fairing strips in the top 
side are sufficient. Three should also 
on the bottom of the fuselage. The 
cockpit section should be covered with 
thin balsa and then the cockpits may 





















































HOOKS 


Showing the construction of the rear rubber hook plate and the various types of hooks 


employed. This is strong, 


of squares. These squares represent 
a quarter of an inch and the exact 
scale for the 30 inch model is easily 
secured by multiplying these units to 
their correct size. Twenty-one full ribs 
are required for both wings. 

On the top wing, the spars should 
be on the lower side. On the lower 
ribs the spars should be on the top 
In this way a solid and firm joint 
is secured when the struts are ce- 
mented to the wings. When placing 
spars on the top side of the rib, if the 

ribs are spaced far 
ee ae apart, the top surface 
of the wing takes on 
the shape of an angu- 
lar section when the 


side. 














Full size wing section drawn on squared paper. 


be carved out to conform to the top 
view. 

The front cockpit is circular in form 
and the rear cockpit is flat, meeting 
at the top body cowling. The head rest 
should be added after the body has been 
covered. Use three fairing strips to 
the rear of the cockpit. 

The outline of the tail units are bent 
bamboo and the approximate cross sec- 
tion is 1/32x1/16. The exact length 
can be reached by using a fifteen-inch 
bamboo strip. 

Allow about an inch to project be- 
yond the amount required at the begin- 
ning and after the proper form has 
been secured by bending in a conven- 
tional way over a candle flame or some 
other type of heating unit. When 
bending bamboo, shave off the inside, 
or the soft part, and always bend in 
the full width, then trim small sections 
off of the large piece. 

By trimming the small pieces from 
the large piece, after it has been bent, 
the thin edge or the 1/32 inch side 
will strike the air and help to stream- 
line these parts. The original piece 
should be approximately 1/16 inch 
thick and this will be the depth of the 
bamboo edge. 

A full size rib drawing and pattern 
is illustrated, drawn on a background 


paper strikes or meets 
the spar. This is more 
noticeable at the front 
spar, and to offset this 
condition, a small nose rib is employed 
between each main rib. 

When assembling the top wing, in- 
clude a small amount of dihedral, 
which will tend to give the model bet- 
ter stability. The original large plane 
does not have this dihedral, but in the 
model it is always best to employ a 
small amount. 

The wings are covered from the 
wing tip to the front part of the cen- 
ter section having red to the front 
and white to the rear. The tissue: is 
cemented together before being applied 
to the framework. A weak solution 
of dope or light banana oil should be 
used to prevent the tissue from shrink- 
ing and creating 
wrinkles before 
being stretched 
on the frame. 

Both wings are 
the same on the 
top and entirely 
white on the un- 
der side. A small 
black stripe, % 
inch wide, is ce- 
mented over the 
joint where the 
two colors meet. 
The body is en- 
tirely red with 
2/3 of the under 


The full size Great 


Lakes Trainer. 


light and easily removed, 


side in white. The tail follows the same 
color scheme as that of the main wings. 
Do not apply dope on the wings or 
body. Spray with water and allow to 
dry, which will be sufficient to draw the 
tissue up very taut. 

Doping a wing invariably warps the 
entire model out of shape, if not im- 
mediately, after it has been in a warm 
room after a few days. However, the 
body being very strongly braced with 
cross members, and as this model em- 
ploys no motor stick, one light coat of 
dope can be safely applied on this part. 

When attaching the wings to the 
body the “N” struts must be prepared 
in advance and the overall length of 
the center section strut is three inches 
for the 30 inch model. The wood parts 
should be stream-lined before cement- 
ing together to the “N” form. 

The leading edge is re-enforced with 
a small piece of bamboo which in turn 
is longer than the strut itself contin- 
ues in through the wing on to the rib. 
The lower end that touches the body 
continues along the strut so that addi- 
tional surface. 

Note in the front view the attach- 
ment of the landing gear and where it 
meets the upright the internal struc- 
ture of the fuselage is braced addition- 
ally to help absorb the side pressure 
when the model lands. 

Full detailed instructions for carv- 
ing the propeller are illustrated in a 
separate sketch, and as this drawing 
is completely self-explanatory addi- 
tional detail information is eliminated. 

END 





Compare it with the model. 
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the 


Model you 


; 

ere’s 
have been 
looking for— 
the New 


Id 


S. 6. B. 


-al- Designed 





Complete $ 


13 in. Ki 


POSTPAID 


| TM your chance to build an Ideal-Designed 
Model of the fastest flyer in the air—the 
Sup I inch wing span Model 


ne 8.6.B. This 18 


produces the speedy original in every 

il en to the dist tive fuselage, engine 

inting bottom radiators and landing pon- 

yn [his Model has plenty of speed and power 
erior n imitat of its fast original. 


The IDEAL Kit ns everything needed 








ike a perfect job of ir Supermarine, and, 

isual with all IDEAL K more of the hard, 

lious and difficult work is done for you, and you 

n finish a better model easier and quicker. This 

Supermarine Model is made with built-up wings, 

fuselage and pontoons and all these parts are ready 

umped on sheet balsa for you to cut out and use. 

\ ir rts are finished and ready for use. The 

Kit als ntains one of our new carved balsa pro- 

s; cement, mod l rubber, silk tissue, 

1 and ict, everything you need—there is 

thing more to buy to finish your Model. Full 

Ss PI ind complete Instructions are also in- 

luded. Send for your Supermarine Kit now and 

ur M will be in the air in a hurry. Complete 

Kit comes to vour door fully prepaid for only 
$1.10—it’s the biggest value you ever saw. 


NEW Jc AT. ALOG oe 


iblished 
itains all Ideal Models ar ists indreds of Parts, 
essories and Materials you use every day, all at new 
j r It’s ¢ ading catalogue for Model 
lers. Send ents now ar get one for yourself 


IDEAL AEROPLANE & 
SUPPLY COMPANY, Inc. 
22-26 West 19th Street, 

NEW YORK, N. Y. 
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This is a picture of the IDEAL-Designed Model of the Supermarine 8.6.B 


Air Conveyance 
is a faithful reproduction of the fast original. While we cannot claim it will fly like the original 
it will give a fine Model performance in the air and is correctly balanced and can be waterproofed 


Credited with a speed of 408.8 miles per hour. This IDEAL- 


for use in smooth water 


SUPERMARINE 


len's Speediest 
Designed Model 





10 NEW... 12 in. Replica 


ideal-O-Crait Models 


Curtiss A-8 Attack and the 





rri-Motor Transport 





latest IDEAL Addition 
to these popular, hand-carved minia- 
_ Replica Models. The Curtiss A-8 
Attack Plane, the Tri-motor Transport 
Sikorsky Amphibian — three 
marvelous models now put out in 12 
inch size. Kits contain everything 
ready for you to hand-carve the ships, 
including coloring and decorating ma- 
terials and clear plans. These models 
are wonderfully perfect and the 12 inch 
size permits you to include greater de- 
tail. They make beautiful gifts and 
decorations. Send your order now, you 
can make them easily and quickly. 


Here’s the 


Sikorsky Amphibian 


Goec 


EACH 


POSTPAID 


3 for 
1.70 


POSTPAID 


See 


Models 
Opposite 





3% In 
5 in 
6% In 


2 Blade 
3 Blade 
4 Blade 


% in 
1% tn 
1% In 


(Order from above lists; cash with order. 


than $1.00, add postage on each item as above; $1.00 to $2.00, add 10% for postage on 


Steel Type Toothpick Propellers 
Die Cast from Metal Alloy 


(Postage: 
Stamped Alum. 
3 


; ; va 
(Postage: lc extra) 4 : 
Alum. Motor Plates 6 
Designed for 9-Cyl. Motors 


(Postage: 
Alum. 
Open or Closed Types 


MODEL ACCESSORIES 


9-Cylinder 
Each $ .30 1 sebnneeeie 
Each 35 2 in 
Each 40 3 
3c extra) 
Propellers 


4 in. diam 
Each $ .03 
Each 04 
Each 05 


1 
1 
Each $ .08 
Each 10 7 8 
Each 12 
3c extra) 


Motor Cowlings A new preparation; 


Each $ .20 quickly ; better than shellac, varnish or other 
Each -25 ope. 
Each .30 Bottle $ .10 
i Each 35 a : ane 

(Postage: 3c extra) (Postage: 2c extra) 

Anti-Drag Rings Insignia Markings 

oe oe Each $ .20 » 
Each .25 Printed in colors on sheet 7x10 in. containing 
Each 28 oficial cnetgute for 22 models, in various sizes, 
Each 30 Per Sheet. $ .10 


(Postage: 3c extra) 


No order less than 25 cents 


whole order; over $2.00, no postage, we prepay transportation.) 


transparent finish over any surface; 


at Money-Saving Prices, from the New IDEAL Catalogue 


Dummy Motors—Celluloid 


Each $ 
Each 
Each 


(Postage: 3c extra) 


Alum. Disc Wheels 
Rubber Tires; Brass Bushing 


(Postage: 3c extra) 


Liquid Celluloid 


gives a marvelous, glossy. 
dries hard 


(Postage: 2c extra) 
On orders for less 


20 
30 


35 
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LOOK! 


Here are the fying scale models they are ail 
talking about,—the models that we are send- 
ing out daily by the hundreds, to enthusiastic 
boys and men everywhere. i you have ever 
wanted to get a real thrill out of a model, here 
is your opportunity. These kits are by far the 
best values offered and the models are GUAR- 
ANTEED TO FLY. 


2-FT. FLYING KELLET 


AUTOGIRO 





Interest in model airplane building has been 
greatly a: since we offered this Autogiro 
Its sensationally low price and marvelous fly- 
ing qualities have made it one of America's P 
most popular models, working on the same Poi 
principle as the original ship. Complete with a 
everything (all ribs, wing tips, bulk heads, etc., stamped on 
sheet balsa), full sixe plans and instructions 


GEE BEE ate winesprees 


50 





Boys who have built this Gee Bee model are 
envied by all their friends. It’s a “knockout” 2 5 
for sturdiness and balance, and flies beauti- 
fully. Get your Gee Bee now. There's a thrill Post 
in store for you. Complete with full size plans Paid 
Coocnanes parts clearly printed on at and a 
vervthing to build a perfect Gee 


MO NOCOUPE 2-Ft. seins 





This model is another of our biggest sellers and 

has made countless friends for us. It is a true 2 5 
to ecale model of the plane that was made 

famous by its vitory at the National Air Race. 

Every Monocoupe owner agrees, it’s a wow! Post 
Kit contains everything for a complete Mono- Paid 
coupe (essential parts printed on balsa), full size plans and 
instructions. 


ois 15” FLYING SCALE MODELS 
Ost comp! te, including full ° 
a res 9Och 2 


Model Supplies at World's Lowest Prices 


Shentise Balsa Colored Dope 





Large 2 oz. can...... »+-32e 
1/16x wie 8 for 5c ” Banana Oil 
1/16 x 1/8.. 7 for 50 | Large 2 oz. can 10c 
3/82 x 3/32. 6 for Be Colorless Cement 
1/8 x1/8. . 6 for 5c | Large 2 os. can... 16c 
Sheet Balsa 


Model Cement 


36 in (Amber color) 

ve x - ee Large 2 os. can. 16c 
1/16 - ae Japanese Tissue 

Propeller For the commercial ship 
3/8x1/2x5 Sheet 20% in. x 24 in . 5e 
1/2 x 5/8x6.. Scale Model Tissue 
5/8x1x8 Sheet 21 in. x 25in.. .2 for 5c 
1x 1-3/8x12 Double-Geared Winders 

PEE cc ccverearssscene 20¢ 

.025 and Scientific Rubber 


-045 aa., — flat, 3/32 flat, 
and 1/8 fla 3 ft. for le 


When ordering supplies, add 15¢ to all 
orders up to $1.50; abowe $1.50, add 10%, 


OUR KITS AND SUPPLIES ARE ON SALE AT 
LEADING DEPARTMENT AND TOY STORES 


Remit by check, postal or express money order 


SCIENTIFIC MODEL AIRPLANE Co. 
277 Halsey St. (Dept. P-8) Newark, N. J. 








WORLD'S LARGEST MANUFACTURER OF MODEL 
AIRPLANES KITS AND SUPPLIES BXKCLUSIVELY 





Man’s Power 
(Continued from page 96) 








Airy Chat 


(Continued from page 74) 














like a boy’s dart for his machine and 
a longitudinal keel-cloth for equilib- 
rium. His area was .85 square feet 
per pound or a wing loading of a little 
over a pound. 

Search for a mechanical prime mover 
would seem the logical step for an un- 


successful man-power experimenter. 
Quatermain reversed this and, long 
after failing in his efforts to invent an 
aviation motor in 1862, wrote the Lon- 
don Engineer in September, 1890, that 
he was developing a muscle power 
aerial machine. 

Quatermain was building four wings 
of the stag beetle type, each 10% feet 
long by 2% feet wide presenting 90 
square feet of surface to the air. The 
device weighed 350 pounds with its 
212-pound operator. The latter worked 
both handles and treadles and was 
able to move the wings, which were 25 
feet from tip to tip, so as to produce a 
double stroke for every single stroke 
of his body on the motive shaft. 

Quatermain, unable to rise, never- 
theless thought the force exerted was 
greater than his weight of 212 pounds 
and decided refinements were all that 
were needed. 

The gentlemen we have met were 
those who thought man could fly. Now 
for two who thought he couldn’t. As 
far back as 1680, in Besnier’s time, a 
Neapolitan named J. Alphonse Borelli 
said that man could not fly. Borelli 
in 1680 wrote “De Motu Animalium,” 
a book many considered the most im- 
portant work on animal flight which 
appeared before the middle of the 19th 
century. This Italian scientist gave 
as his conclusion “that it would be 
impossible for man to fly artificially by 
his own energy.” 

Nearly 200 years later, a German 
state expert on mechanical devices, 
Von Helmholtz, made a similar state- 
ment. Von Helmholtz knew, as did 
Lilienthal, that with the increase in 
size of a flying body, work increased 
in much greater ratio than the volume 
of the body and therefore than the 
muscles which must exert the power. 
He thought that the size of a bird had 
an upper limit, reached in nature by 
the large hawk. 

END 





weather bureau experts and fliers of 
well known reputation. 

Realizing that you may be in a posi- 
tion to aid me I have decided to ask 
you for advice and suggestions. 

I have every reason to believe there 
is a good chance to break this record 
and also as I expect to marry in Sep- 
tember the financial returns are no 
small item. 

If any of our readers are in a posi- 
tion to help out in this attempt on 
the height record, we certainly will be 
very glad to have them get into com- 
munication with Mr. Sullivan as soon 
as possible. 

* * * 

\ E HAVE had so many requests for 

the original POPULAR AVIATION 
cover drawings of late, that we have 
finally decided to sell these beautiful 
drawings to those of our readers who 
desire them for decorative purposes. 
They are large drawings, beautifully 
colored and drawn, approximately twice 
the size of the cover on this issue. They 
cost us quite a sum of money, but we 
will deliver them for the modest sum 
of $20.00 to those of our readers who 
are fortunate enough to get their money 
orders in before they are exhausted. 
They are ideal pictures for framing 
and hanging in the home of the avia- 


tion fan. 
*” 7” * 


URNING over the pile of mail, we 

find one letter signed “An Unknown 
Pilot”, who seems to have views that 
coincide with ours. Without any more 
beating about the bush, the Unknown 
Pilot believes that efforts should be 
made more toward the side of safety 
than simply toward increasing speeds 
that are already far too high for safety. 
Here he is: 

Well, we are going to face some more 
races this summer that seem to be a 
step backward rather than forward. 
Speed, more speed and still more speed, 
with the attending fatal accidents, are 
certain to be more to the detriment 
than to the advancement of popular 
aviation. Instead of stepping up the 
speed to 300 m.p.h. or more, why not 
have a slow ame woe contest that 
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School of 


LS Degree th2 years 


For ambitious earnest studente—the Tri-State College course in 
Sovenaeens Engineering, 108 weeks. Bachelor of Science degree 


in Mech «i 





Engineering 





Properly trained engineere in design, 
research, manufacture and sales work are 
in demand. 


ring can complete ser -nautical 


course .o 2 terms (24 edhe Thorough training ir all funda- 
mental engineering subjects. Non-essentials elimiv d. Courses 
designed to save student time and money. Flyinr ool facilities 
available at nearby airports. Enter September 
June. Courses are offered also in Civil, Ele 
Chemical Engineering, Business Administrs.. 
Living costs and tuition low. Those whe ia.« bigh school may 
make up work. Students from 48 states of the Union and 45 
foreign countries Graduates successful. 


782 College Ave. 


TRI-STATE COLLEGE 


auary March 
al, Mechanical, 
and Accounting. 
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will lead to the popularization and ad- 
vancement of airplanes for the masses? 

What does the private owner 
have for a plane flying 150 m.p.h., let 
alone a ship travelling 300 m.p.h.? Such 
speeds, under the present conditions call 
for a high first cost, a high operating 


Use 


cost, ah igh cost of maintenance and 
danger to property and life. The air- 
plane will never get anywhere until 


this speed bug is killed, and so long as 
most prominent fea- 
I don’t believe that 
uch for the cause 


speed remains the 
ture of air meets, 


the contests prove n 


rc vil aviation. 
l am a believer in lightplane events 
the air-meets for the lightplane i8 


eventual form of the future ship, 


wrding to my vieu Ability to come 


out of spins and other predicaments 
should prove one valuable feature of 
the contests, while automatic stability, 


spee ds and 


comple te 
featured. 


v landing ma- 


everability should also be 
Vill this time ever come 

We agree that safety 
ost valuable of all 
time it is d 
would prov 
admission 


contests are the 
contests, but at 
ubtful whether 
€ popular with 
paying public 


same 





ch events 


the general 


who pay largely for the privilege of 

tnessing thrills. It will be some time 

fore the public mind is open to accept 

anything in the way of safety demon- 

trations for their minds run in exactly 
1e opposite direction at present. 

* * * 

1'Ph E’S some more news for our 

Photo Phans. George Loudermilk, 

{15 North Shore Ave., Chicago, IIl., 


hall nges the record of 1,599 photo- 


graphs claimed by A. Askew in the 
July Airy Chat. Mr. Loudermilk has 
een collecting pictures for two years 





has now rolled up the imposing col- 
2,188 pictures and drawings, 


lection of 


overing historic, wartime and modern 
lanes. * * * 

EF VERY day brings a flock of letters 
4 into this office asking for blue- 
rints of lightplanes or gliders, or for 


the addresses of persons who can sup- 
ply such working drawings. Very un- 
fortunately, we are compelled to reply 
in each case that such drawings would 
be useless in most parts of the United 


States because of certain restrictive 
laws now in effect. 
Even though our correspondents did 


ybtain such drawings, and actually built 
the ship, they would still be unable to 





fly the ship legally unless they went 
through the almost prohibitively expen- 
sive gestures of sending stress sheets 
and like data to the various legislative 
bodies. When things get settled down 
a bit, then we will be able to supply 


such drawings to our readers as we 
have done in times past. 

. = + 
N R. CARL OGILVIE, the well 
+ known World War tactical au- 


thority, has a new kind of a story for 
our next issue. It deals with the mean- 
ing of the various decorations conferred 
upon our aces, and typical incidents in- 
fluencing the class of decoration issued 
to our heroes. This should be of par- 
ticular interest tc our World War fans 
and our photo collectors. 


* = * 
OW, in this issue, as an introduc- 
tion to this great story of Mr. 
Ogilvie, is an authentic list of the 
American Aces, and the number of 
victories ceded to these men. In this 


list, Eddie Rickenbacker stands first in 
the number of victories, and then the 
number of individual victories gradu- 


ally tapers down to a minimum of 
five victories per pilot. It will inter- 
est you to know how many men, in the 


American Air won five victories 


and more. 


Forces, 


* * * 

WE ARE greatly interested in small 

engines for lightplanes, and hope to 
get a rattling good story—or even two 
stories—on the subject of building your 
own engine at home. These engines 
have been under production for some 
time and they bear their Approved 
Type Certificate. 


* a7 

WE have a letter from Abraham 

Murillo, the Mexican parachute 
jumper, who wrote such an interesting 
article on Mexican parachutes in the 
June issue of POPULAR AVIATION. He 
acknowledges letters from Ed. Law- 
rence and John Brown, American Para- 
chutists. Mr. Murillo offers to supply 
us with information on Mexican aero- 
nautic activities, and we welcome such 
news, which, judging from his first ar- 
ticle, will be full of interest to our 
readers. * * * 


And so we come to the end of another 
Airy Chat. Here’s hoping that we 
will have some more good news to tell 
you in our next issue, I’ll sign off. 


J. B. R. 








Unlike expensive models, which only experts 
can build well enough to fiy, these 12-in. 


Midland designs can be constructed in an 
evening without tools, without skill. They 
are light, sturdy, realistic. They will rise 
from the ground by their own power and 
fly 150 ft. or more—farther than many 
models advertised to fly much longer dis- 
tances. They are less easily damaged, easier 
to repair, adjust and fly, and more satisfac- — 
tory. More fun, less trouble. Both sete in- Mer. 
clude aluminum propeller (11% more 


4 


Morane-Sauinier $822C1, fastest 
French pureuit ship. An 
interesting unusual, high-epeed model 








Most Easily - Built Models on the Market} Builders Like These Models! 


Sopwtth s# 
A fast, beautiful, excer-| forming me if you have any other models 
Y. 





tienally steady model Pa 


efficient than any other tested), 
rubber band motor, stream-lined wheels, 
lathe-turned nose-block, ready-cut strute, 
etc., we es batiding one Gying — 50c model I ever saw that's any good. The 
- Hither set, postpaid in U. 8., only] aluminum 

50c. Canada 50e. Am. money, 65¢ Can. ee ee ee Se 
funds. Order one or both today. 
not fill C. O. D. orders. No catalogue. 
Send check or money order, not stamps.)} out. It makes a three point landing. Please 


MIDLAND MODEL WORK 
Dept. V, Chillicothe, Ohio 


Enclosed is my check for $1.50, for which 
send me three models of your British Sop- 
with, like those 1 purchased a month ago. 
These models certainly can fly, and they 
stand the hard bumps. Paul R. Atherton, 
Binghamton, N.Y. 


Enclosed find my check for $1.50 for which 
send me three more models of your Sopwith 
ngle-seater! Pursuit plane. I would appreciate your in- 


ul R. Atherton, Binghamton, 


special The monoplane is a dandy model. The 
weather has n too bad to fly it out doors, 


but it flies dandy in the house. It's the only 


Ben Bodine, 
ourne, 


(Wed ps 
The model sure flies good 


indoors and 





—- me 6 landing wheels. I find the wheels 
that I equip stick r. o. g. model 
with them. Ben Bodine, Woodbourne, Pa. 
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Everybody’s Reading It! 
“Cleveland Model Engineer's News” 


Big! Newsy! Packed with pictures! Never before such 
& spectacular accomplishment by a model airplane com 
pany! Information and model data every model builder 
needs. If you haven't received a copy, don't delay getting 
it. Regular price is 50—but it’s yours for your name 
address, and 


Only a 2c Stamp — if you Act Quick! 





THAT ISA 
GEE-BEE! 


A GEE-BE 


Just as realistic as its picture! One of the sweetest 
authentic models we've designed. FE veryb ody's wetting 
it—and who wouldn't at this low price? Span 

vength 12°: weight 1.5 oz. Colored yellow and black. 
Complete Kit SF-17 (including instructions for all letter- 
ing not shown in picture) postfree, only $1.50. 





Try this on the H20! 


If you're near a lake, pond’ » 


tiver or pool—you'll have o - a 
real sport with the SUPER- - 
MARINE S6-B 4" acale aN 
Authentic. Silver and blue —_— 

Span 2244"; length overall — 
215%"; weight 2.9 oz, Com- 

plete Kit SF-19, postfree, only $2.50 


In the good old summertime 


when everyone heads for the 
water, either to swim, canoe 
or cool off—be sure YO! 
have this Cleveland AM 
PHIBION with you. You'll 
have lots of keen times with 
it. Semi-profile %" scale 


Span 27°; length 1634” 
weight 1.2 oz. Colored yel- 
low and blue Complete 
Kit FL-301, post-free 





only $2.50 


Does a duck like to swim ? 


Well, that’s just how this 
bia Cleveland COMMO 
IRE likes the water. For 

real thrill in fying models, 
a sure to get it. %” ale 
semi profi le Span 3; 
length 22%"; weight 2.1 oz 
Colored yellow and green 
Complete Kit- FL404, post-free, only 








$2.59 
(PN 


“Jimmy” Doolittle has one of these 


So have thousands of others 
It's the ““Cee-Dee” model of 
his LAIRD Super-Solution 
Beautiful flyer, and speed 
4 cale. Authenti $pan 
15%"; length 13'4°; weight 
1.7 oz. Colored yellow and 
post free, only $2.50 











Complete Kit SF-5 


green 


TEED CCITT NTI 
For Experienced Builders ONLY ! 


—because of complicated 
fuselage and landing gear 
stream-lining. CURTISS 
HAWK P.6E embodies all 






Cleveland's new eat ad 
vances in design. %4° scale . - 
Authentic Span 234%"; f . 3 n a 


length 16°%("; weight 2.9 oz 
Colored yellow, green and 
black. Complete Kit SF-21, postfree, only $2.50. 


Te 
And look what you can get for only 





Not 

Sold 

Thru 
Dealers ! 








The speedy HOWARD RACER. %* scale. Authentic 
Span 15”; length 134°; weight 1.3 oz. Colored glistening 
white. Complete Kit SF-18, postfree, only $1 


Dozens of Other Models 


All flying. All in Kit form. Every Kit complete."Cleve- 
land Model Engineer's News” shows ‘em al!. Send name 
address and 2c stamp for your copy TODA 


Get these Kits (except Howard) now at your dealers 
If he can't supply you, order direct, giving dealer's name. 


Cleveland Model & Supply Co. 
Model Engineers Since 1919 

1866-PA8 West 57th St., Cleveland, Ohio, U. S. A. 
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Flying Pig 


(Continued from page 78) 











C. O.’s nom-de-ranks) is up to now”, 
Matts shouted over to me. “Search 
me”, I answered, “maybe he feels more 
peaceful while we’re cloud dodging, and 
besides G. H. Q. just loves to receive 
reports of the great work our dear com- 
mander is doing”. 

“Oh! hold everything, Matts—here 
comes the answer to an airman’s 
prayer”, I breezed in a bold but mis- 
erable attempt to be jocular as the 
headphones buzzed. All heads stretched 
over the car and waited. I stood up, 
jerked my thumb seaward, “Full ahead 
and due east, gang’, I shouted. In 
reply, they all settled down disgustedly 
and got busy on the controls for they 
knew this meant that we were to join 
the fleet. 


FEW hours later we reported to 

the flagship, by flag signals low- 
ered on a line beneath the car and re- 
ceived scouting instructions. 





\o% ALUMINUM 
\ ADJUSTABLE PITCH 
S FLYING MODEL 
PROPELLERS 
8” dia 35c 610" dia 50c 


Special Shaft Hanger and Bearin 
for above, 20c 
3 BLADED PROPELLER 
with shaft and bearing 
8” dia... ..85c 10° dia... $1.00 
Postage 8c each 


STANDARD STEEL TYPE DIE-CAST 
PROPELLERS 


30 
30 
35c 





Postage 8c each 


ALUMINUM SAND-CAST STANDARD 


PROPELLERS 
in rough 
8” dia.. 60c 10° dia 80 
WP GEvsseces 70c 12” dia $1.00 


Postage 6c each 


HIGHLY POLISHED STANDARD STEEL 
ALUMINUM PROPELLERS 


Adjustable blades, special hub with clamping rings 
and safety screws fitted with shaft and bushing 
15” dia.. $5.00 21” dia $6.50 
18” dia... 6.00 24” dia 7.00 


Postage 12c each 


3 BLADED DIE-CAST METAL 
PROPELLERS 
4” dia. Std. S Type. .30c 4'5" dia. Std. 5 Type. . 40« 
5” dia. Spinner Type 50 


3 BLADED SAND-CAST 
ALUMINUM 


U 
STANDARD STEEL 
PROPELLERS 
In rough 
6” dia 60c 9 di 9 
7” dia.. 70c 10° dia. $1.00 
8" dia.....80c 12” dia. $1.25 





Postage 8c each 


HIGHLY POLISHED ALUMINUM 
3 BLADED STANDARD STEEL TYPE 


PROPELLERS 
Fitted with adjustable biades, special hub with clamp- 
ing rings and safety screws, with shaft and bushing 
dk Se $6.00 21” dia $8.00 
Br Git cceceus 7.00 24” dia 8.50 


Packing and Postage 1 2c 
Send 10c for complete catalog 


SELLEY MFG. CO. Inc. 


1373 P Gates Ave., Brooklyn, N. Y. 








We fiashed our report to the flotilla 
leader, passed on and hovered over the 
flagship to pick up any further orders 
before scouting ahead again, then pro- 
ceeded as before. This routine carried 
on until about six in the evening and 
we were all about at the drooping stage. 

Pst, pst, bang, jerk—the after-engine 
began to kick, Matts climbed out on 
the rail and tickled her up a bit, the 
gas didn’t seem to be flowing too good 
—Bingo, she gave a terrific kick and 
stopped. Matts beckoned me, I jumped 
over the side on the starb’d rail. “Hop 
down below, Yank, and give her a 
jerk”, called Matts, in response to 
which I grabbed the rail with both 
hands and threw myself downwards, 
with the three thousand feet of space 
below and hoping that my greasy 
gloves would not “let me down”, I gave 
a couple of long swings. 

I shouted up to Matts, and we both 
took a united heave at the prop—one 
feeble kick—and she quit on us again. 
We repeated this dose numerous times, 
until Matts waved down to me disgust- 
edly, and beckoned me to crawl up top 
again. A couple more short, sharp ac- 
robatics and I was back in the car-- 
“It’s no damn good”, Matts squawked, 
“gas is running low and the service 
tank’s plugged’—“looks like ‘home 
James’ to me”. And, oh boy, you 
should have seen my face turn into a 
great big full moon smile. One good 
engine and a favorable breeze—what 
do we care,—life began to seem real 
again. The base seemed nearer already. 


Y nine-thirty we were dipping the 

nose over the sheds at an air sta- 
tion on the Firth of Forth and the 
landing party was making for the field 
on the double. 

Once in the shed, we all had to step 
lively for we had to attend to our 
necessities and get up again as soon 
as possible, for the regular patrol 
would be landing in an hour or so. 
Up went the hydrogen tube, the work- 
ing party came at the double with 
the petrol pump, riggers were swarm- 
ing over the envelope like flies on an 
over-ripe herring, and Matts was re- 
setting his magnetos. I checked up my 
ammunition and loaded a further sup- 
ply of bombs. 

Our young pilot was _ nervously 
strutting up and down the shed issuing 
orders in a half bewildered voice, he 
was nearly all in and did not relish 
another night ahead any more than 
we did. 

“Cheerio, Cap’n,” I breezed as he 
passed. He just smiled, “it really is 
most fearfully annoying, isn’t it Yank? 
I'll run over and see if I can scout out 


SPEC IALS 


1/32x2x36" balsa, 7 for 25c Hakone tissue — Red, 
1/16x2x36" balsa, 7 for 25c White, Blue, Brown, Green 


1/8x2x36" balsa, 5 for 25c and Orange 4 sheets for 10c 


2x4x36" balsa, 45c 1/32 aq. rubber 75 10¢ 
2x6x36”" balsa, 75c 3/64 sq. rubber 50’ 10c 
3/8x1/2x5" balsa, Sfor 5c 3/32 flat rubber 40’ 10c 


1/2x3/4x5" balsa, 7 for 5c 1/8 flat rubber 35’ 10c 
10c postage. Discount to Dealers and Clubs 
Send 2c stamp for price list 
DALLAIRE MODEL AIRCRAFT CO. 
10140 Corcuslawn Ave. Detroit, Michigan 


something for you from the ward- 
room.” 

With these few remarks he disap- 
peared round the side of the shed. 
Scarcely had he gone when the C. O. 
appeared on the scene. “Where’s your 
pilot?” he asked of me. “Just gone 
over to the ward room for some food, 
sir,” I answered. “Run over at the 
double and tell him to report to me 
immediately; the R39 is arriving from 
the south shortly and you fellows will 
have to get out of here.” 

By the time we were in running or- 
der again it was close to midnight, 
and the R39 was hovering overhead 
awaiting landing instructions. The 
C. O. came over, “Oh, by the way, have 
your men had their rations?” he 
asked the pilot, and receiving an an- 
swer in the negative, he sent a me- 
chanic on the double to attend to the 
matter. 

The order “hands off” had just been 
given and we had started to rise when 
I looked across the field to behold 
the mess boy from the ward room run- 
ning towards us with the “grub stake” 
our pilot had arranged for—just a mo- 
ment too late. 


E TRAVELED along the banks 

of the Forth and were soon out 
to sea again and on our way to re- 
join the fleet. As we got further away 
from the coast, the fog thickened and 
soon we were completely enveloped. It 
was not even possible to see both 
ends of the gas bag, and the engines 
looked like two balls of fire in the 
darkness, whilst a string of sparks 
from the exhaust seemed to be danc- 
ing devilishly along the after end of 
the gas bag. 

We got our bearings from two wire- 
less direction finding stations, and 
pretty well got our position fixed, but 
for the fact that according to last ad- 
vices we should have been in the close 
vicinity of the fleet. We floundered 
around at about fifteen hundred feet 
hoping that with daylight the fog 
would clear, or that we should have 
sufficiently clear vision, but it was not 
until about five o’clock that the first 
signs of sun were breaking through 
the clouds. 

It was not long before the lower 
clouds were opening up and relieving 
our eyesights at intervals with the 
welcome dark patches—all that we 
could see of the sea. Presently, a 
peculiar little structure showed up in 
one of these patches of sea. It looked 
to be little more than a bit of a mast 
stuck in the middle of the ocean. Closer 
inspection proved it to be the famous 
Bell Rock lighthouse. This definitely 
determined our position, so we changed 
our course to get in line with the fleet, 
but had scarcely done so, when the now 
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rapidly clearing fog showed that we 
must have been hovering over them 
the best part of the night, but without 
a sight of them under the dense at- 
mospheric conditions! 

Well, it is said that life is just one 
durned thing after another, and I can 
surely second this in connection with 
sea patrolling by air, for it was not 
very long before the welcome little 
morning breeze, which had come to 
sweep away the fog, gradually devel- 
oped into a most distressing gale. 

Over night, the fleet had been joined 
by two of the larger non-rigid air- 
ships, as well as three more of the 
“flying pig’ type and we were now 
endeavoring to keep in formation. How- 
as the wind increased, we grad- 
became scattered, until the first 
siens of trouble showed up. One of 
the larger airships off our port beam 
had developed engine trouble and was 
being carried away by the _ wind. 
Searcely had this happened when one of 
our own type made a nose dive for the 


ever, 


ually 


sea, and was completely wrecked. Two 
others practically lost control and took 
a chance of free ballooning with the 
wind, finally ending up near an air 
I the Yorkshire coast. 


WE WERE mors 
were fairly close 


aSE on 
fortunate for we 
to our own base. 

we quickly turned our course shore- 
wards and managed to keep ahead of 

wind sufficiently to gain the coast 
line in a terrific struggle. We were 
over the high cliffs, and oh boy!! the 
fun sure had started when she got 
a bump from the upward air currents, 
shot her nose almost perpendicular 
and then everything screeched, jerked, 
boomed and moaned. The car looked as 

t would tear loose any moment. So 
we hurriedly tried to lighten her aft, 
got the elevators hard down and en- 
whirring with every atom of 
possible 


gines 
powe! 

She swooned, rocked, dipped, cork- 
with us hanging on for life, 
presently the wind eased unexpectedly, 
she took a terrific downward dive, and 
we had the devil’s own job keeping her 
being smashed to smithereens 
of the cliffs. We could see 
over the hills, only a few 
away, in our tremendous battle 
nature’s forces. Shooting up and 
were nat- 


screwed 


from 
on the face 
our base 

miles 


wit} 


diving earthwards, we 
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urally losing hydrogen and pressure 
fast. 

We had thrown practically 
thing overboard in order to gain 
ing power and were in a general up- 
roar. However, our efforts did not 
go unrewarded. I climbed out on the 
rail, shinnied along to the pilot’s side 
and handled the hydrogen and air 
valves as we dived, swung and reared 


every- 
ift- 


in our final attempt at a landing. 
Hurrah! three cheers! great stuff! 
The landing party had grabbed our 


landing tackle and at their first heave 
she made a final dive, hit the ground 
with a beautiful wallop and the car 
turned completely on its side. They 
managed to steady her again and soon 
we were safe once again in the great 
lighter-than-air sheds. 

I was looking over the damage to 
the undercarriage, when I heard a stern 
voice the other side of the car. “Cap- 
tain Henson, who the devil ordered 
you to land?” It was our dear com- 
mander, thoroughly annoyed at being 
disturbed at eighty-thirty in the morn- 
ing. “You will report to me at eleven 
o’clock and give a full explanation.” 

“Yes sir,” replied Henson, our pilot, 
dutifully, but with a look fit to kill. 
Some say “good old C. O.”—some say 
—well I'll leave this to your own 
judgment. 

* * * 

Ja’ever fly a pig? You see I wasn’t 
kidding you. Well, now you know all 
about it anyway. 


END 





“Mystery S” 


(Continued from page 99) 











cabane which is concealed beneath the 
cowling and behind the engine. In 
order to provide a desirable compromise 
between cockpit capacity and frontal 
area the fuselage is made wedge- 
shaped. Structurally it is conventional 
in that it is built up of welded steel 
tubing with an absence of internal 
wire bracing. 

This airplane was widely discussed, 
following its brilliant performance in 
the National Air Races of 1929, and 
undoubtedly was one of the large con- 
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tributing factors in the trend toward 
the low wing monoplane which is now 
apparent. In fact it revived the whole 
aviation industry. It was the fastest 
commercial airplane in the country at 
the time, performing up to its speci- 
fied qualifications. This ship brought 
about a new top speed for commercial 
planes having been streamlined 
throughout, introducing shoes for the 
wheels and a special N. A. C. A. cowl- 
ing which previous to this time were 
practically unknown to the industry. 


T= fastest planes we have in the 
country today are almost an exact 
reproduction of the Mystery S. For 
example, the Gee-Bee supersportster, 
which won the Thompson trophy race 
of 1931 at an average speed of 236.23 
m.p.h., was powered with a_ super- 
charged 535 h.p. Wasp Jr. and landed 
at a speed of 80 m.p.h. The new Boe- 
ing Pursuit, being tested by the army, 
has a maximum speed of approximately 
300 m.p.h., is powered with a 550 h.p. 
Wasp Sr. supercharged and lands at 
110 m.p.h. The new Curtiss Attack 
plane and many others have been de- 
signed very closely to the original Mys- 
tery S. 

After comparing our more modern 
type ships with the Mystery plane as 
to power, and finding that all were 
equipped with more horsepower, I de- 
cided that by getting in touch with one 
of the designers of the Mystery §S, I 
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might relieve a few questions which 
had been in my mind. So I drove over 
to Tri-State College at Angola, Indi- 
ana, where Walter E. Burnham is a 
professor in the Aeronautical Engi- 
neering Department. 

Our conversation began with the 
topics of the day, but soon led up to 
the discussion of the Mystery S. After 
comparing the speed of the more mod- 
tern type planes to the Mystery plane, I 
asked him the following question: “Do 
you think the Mystery S could com- 
pete with the new Boeing Pursuit if it 
had a 550 h.p. Wasp Sr. installed?” 

Not hesitating the least, he immedi- 
ately replied: “I would prefer a super- 
charged 535 h.p. Wasp Jr. instead, and 
with it I am sure it could attain a 
speed of approximately 300 m.p.h. and 
land at not over 85 m.p.h.” 


ONFIDENTLY, he continued dis- 

cussing the achievements of the 
ship, never in the least hinting that 
his marvelous ability as a designer was 
responsible for its success. 

As to the future of aviation in this 
country, he was quite confident that 
its possibilities depended upon the air- 
worthiness requirements of the U. S. 
Department of Commerce, stating that 
there were too many loop-holes being 
filled by irrational assumptions. He 
quoted: “The regulations are due for 
a general shaking up. 

“IT can’t say that I have, but Mr. 
Rawdon and myself are working on a 
design which we hope will outclass the 
Mystery S in every respect. It is only 
through better design that the stand- 
ards can be raised.” 

I did my best to obtain something 
about this new design, but he was very 
clever in avoiding any question con- 
cerning its details. I am sure the 
whole country will be anxiously wait- 
ing to see if these two brilliant engi- 
neers will again revive the aviation 
industry. END 
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Hunting 
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The following February we had a 
warm Sunday, fishing weather, that 
suggested big minnows and a deep win- 
ter pool in the bend of some stream. 
Our best bait fishing in central Indiana 
is in the late fall and early spring. The 
water is clear at that time and the 
bass gather in the deep parts of the 
river. The fish taken then are almost 
invariably big fish. The greatest diffi- 
culty had been in locating the good 
pools. This day I noticed the clear wa- 
ter—the bottom being plainly visible 
even in the deep stretches and immedi- 
ately started on an up-to-date aerial 
still hunt for good old time “fishin’ 
holes.” I found them too. And they 
were far away from bridges and dis- 
turbing highways. 

On the bottom I could see rock ledges 
and gigantic boulders, as big as piano 
boxes, that made me whistle through 
my teeth in sheer delight at the dis- 
covery. That isn’t the end of the story. 
I caught fish out of those pools—big 
fish that took five inch chubs and raa 
out a hundred feet of line in a manner 
that is ecstasy to the big minnow fisher- 
man, 

At five thousand feet the earth below 
is an open book. The hawk and the 
eagle, and to them good hunting means 
life, discovered that simple truth count- 
less centuries ago. Of course there are 
aerial charter companies now that have 
supply caches deep in the northern wil- 
derness and for a price. They will take 
you to localities heretofore unhunted 
and unfished. But I see a day not far 
distant when the private plane, low in 
price and operating cost, and efficient 
in the ability to land and take-off from 
small field and lake, will begin the 
sporting quest. 

The farmer with a hay field beside 
good fishing water may reap a big 
parking revenue in 1950. Spots of 
transcendent beauty, a summer’s jour- 
ney away by canoe or packtrain, may 
be weekend watering places in 1960. 
And countless wings are very likely to 
be reflected from the waters of Can- 
ada’s countless lakes when those days 
are reality. 


END 





Battling Bootleggers 


(Continued from page 93) 











tomorrow,” said the Chief. “We’ll fly 
up in the morning and be ready for 
our surprise attack.” 


N ID-AFTERNOON of the following 
4 day found us at our camouflaged 
landing field, several miles inland from 
the Canadian border, our plans care- 
fully reviewed and our trap ready to 
be sprung. ‘ 

I cannot recall a more beautiful 
moon than that I saw rise over those 
bleak North Dakota prairies that 


night. Perfectly full, a gorgeous jewel 
set against a background of star- 
studded blue velvet sky. 

At 9:30 o’clock, about half an hour 
before the transport was expected, the 
two police planes rolled down the field 
and took off for their scouting duties. 
On their special short-wave radios, 
they kept in continual communication 
with our field station. 

Minutes passed slowly and restlessly 
as we all tensely waited for our signal. 
Soon it came from the police ship No. 6: 
“We have sighted both transport and 
convoy. They should pass directly 
over field. Approximate altitude 8,000 
feet.” 


For fifteen minutes, the Boeing’s 
motor had been warming up, ready to 
leave on an instant’s notice. Hargrave 
and I quickly strapped on our para- 
chutes, climbed into our cockpits and 
buckled our safety-straps. 


Down on the field the powerful 
searchlight was thrusting its long 
shaft of light into the sky directly 
above it. Hargrave climbed in a wide 
spiral, completely circling the field to 
avoid the searchlight’s beam. We were 
at 8,500 feet when Hargrave levelled 
off, gunned the motor a couple of times 
to attract my attention and pointed to 
the west of us. 


HERE she was...a big silver 

transport, and boy, what a monster! 
Evidently her pilot mistook the search- 
light for an airmail route marker, for 
he made no attempt to avoid it. No 
sooner had the big ship passed through 
the beam than a trim little fighting 
plane passed close on the transport’s 
tail. Hargrave turned and wig-wagged 
to me. I answered his signal and we 
were off in pursuit. 

Hargrave was eager and I’m afraid 
he forgot all about what the Chief told 
us. Anyway he roared over the trans- 
port’s convoy, banked steeply directly 
on top of it and motioned down. Sur- 
prised, he looked back at me, and I 
shook my head. After all, we weren’t 
looking for trouble; we were looking 
for the landing field of the liquor car- 
riers. 

But the enemy didn’t seem very well 
pleased with their reception in the 
States, for they opened up with a ran- 
dom volley from their machine gun. 
That was all we wanted, for by this 
time I was just as eager as Hargrave 
to get into action. No sooner had I 
grasped the trigger and guide arm of 
the Browning than Hargrave zoomed 
up sharply and we were flying on our 
back in the direction of the enemy 
plane. 


I was tense and excited, but I knew 
this maneuver and watched closely for 
my chance. Directly over the enemy 
plane, Hargrave began to barrel-roll. 
Every time that we came into position 
I let them have a round from the 
Browning. We made a few good hits 
in the fuselage of their plane, but not 
much damage was done before they 


tacriccibiais ihc sa Se ee 





Sees sales 


LP alte ah Be Saas" 288 





tir 
wi 


lin 
sli 
a | 
su 


be 
co 


P: 


as 
“ey 
he 








rd 








timed our roll and began drilling our 


wings. 
I ARGRAVE levelled off—right side 
up—and dived to get out of their 


line of fire. Immediately they side- 
slipped and opened up on us again. 
“These boys are no amateurs,” I as- 
ured myself. 


The transport had evidently left its 


course to avoid the air encounter and 
t was now nowhere to be seen. Its 
convoy was enough for us right now, 


back on the job as 
for altitude to gain 
enemy plane. 


I got 
Hargrave spiralled 
a position above the 
Unfortunately, conceived the 
ame idea, and hundred yards 
the east we could see the silhouette 


however, so 


they 
} 
everal 


of the enemy plane rapidly climbing. 
Our ship proved to be the faster and 
oon we were well above and ahead of 
ur enemy—roaring wide open directly 
or them. 

Our position now was less than a 
indred and fifty yards front of the 
enemy plane, and that gap was fast 
closing up as we sped towards them 
at over two hundred miles an hour. 
Timing their approximate speed for- 
ward, Hargrave held her headed 


until a head-on 
almo inevitable. 
the next move, 
ed the 


raight for their nose 
rash seemed 

gut I knew 
Hargrave sharply nm 


and as 
Boeing 
enemy plane I 
volley with the 
their propellor 


own to d ve under the 
go a continuou 


Browning. It sheared 


ps off clean and we saw their exhaust 
putter as they cut their motor for a 
ide 

Apparently no one was injured and 
Hargrave put her into an easy glide, 
lescending slowly to watch the enemy 


North Dakota prairies are 
thing least forced 


land. 
£ ood for one 


plane 

landings. 

M* battling blood was boiling by 
this time. I tore off my goggles 


and helmet and wit! 
to the crippled ship. 


my pistol in hand, 


rushed over “Say, 


who the devil told you you could 
fight?” I shouted to them as _ they 
limbed out of thei cockpits. 

‘There’s only one man better,” came 
back the man in the machine-gunner’s 
cockpit, “And that’s Lieutenant James 
Patrick of the 351st.” 

“Well, I'll Scotty!” I shouted 
as I recognized my old squadron buddy, 
“What in the devil are you doing 
here?” 

“Don’t mind me, I’m just working 
here,” he replied with his same old 
cocky spirit. 

Hargrave began a search of the 


enemy plane. Suddenly he emerged 
from the front cockpit with an ex- 
clamation of satisfaction. “Boy, would 
you have a look at these maps? If we 


find that field with this dope I 
know a good school for the blind.” 
Further searching of the plane dis- 
closed other papers of importance to 
the department so that the dog-fight 


can’t 


was a triumph and success So far as 
this particular party of 
concerned. 


racketeers was 
END 





Autogiro 
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caused by the movement of the plane— 
no matter what the direction. 

It must be understood that the Auto- 
giro makes use of this latter principle 
and, as such, it must not be confused 
with the helicopter which uses power 
directly applied to its rotating wings. 
There is absolutely no direct connection 
to any engine power, the blades 
are started in motion. The sole func- 
tion of the power plant is to propel 
the machine in forward flight, while 
the rotor blades convert part of this 
power into a supporting or lifting force. 

For example, when the blades are 
started, the pilot waits a short time 
until they work up to their full rota- 
tional speed. These surfaces, a small 
and an actual counterfeit of an air- 
plane wing, are constantly striking air 
and creating a supporting force. When 
the ship is aloft, these blades are con- 
tinually meeting a stream of air forc- 
ing them to revolve in much the same 
manner as a windmill. 

To demonstrate this very simple prin- 


once 


ciple, cut out a paper propeller, use a 
pin as a hub and blow upon the sur- 
faces; they will revolve just as long 
as the force of your breath strikes 
them. 

The axis of the rotor is approxi- 


mately perpendicular to the longitudi- 
nal axis of the machine. When the 
plane is descending vertically, the air- 
speed encountered by all blades is equal. 
In forward flight, however, this equal- 
ity is eliminated because the forward 
speed adds to the velocity of the ad- 


vancing blade and subtracts from the 
speed of the one receding. 
This difference of air-speed and the 


resultant difference of supporting force 
created by the blades, causes an in- 
equality of lift. Unless means were 
taken to reconcile this variation, which 
is felt by the advancing and receding 
blades, the machine would tip in rela- 
tion to its line of flight and lose its 
stability. 


& SO happens, however, that each 
blade is hinged to its rotating shaft 
and is free to yield either up or down, 
and because of this, the advancing blade 
will automatically rise with the greater 
air speed pressure and will work at less 
effective incidence. The receding blade, 
meanwhile, will automatically descend 
because of decreased speed and will 
work at 9 more effective incidence be- 
cause of its position relative to the air 
stream. In this manner, a balance is 
constantly preserved and there is no 
sudden force tending to overturn the 
Autogiro at high forward speeds. 

If the picture of these rapidly re- 
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volving blades is clearly fixed in your 
mind, you might ask: “Under the strain 
of lift, because they are hinged to per- 
mit free action, wouldn’t the rotor 
blades tend to do two things: (1) cre- 
ate a great strain on the hub by sud- 
denly rising to its top and, (2), bend 
like a branch of a tree if pushed up- 
ward upon the unsecured end?” This 
is a well-put question. It is true that 
the blades have this tendency to rise 
under lift, but there is also a compen- 
sation made. 

Primarily, the blades are subjected 
to two major and opposed loads. One 

rising tendency—has just been men- 
tioned; the other—centrifugal force 
helps to counteract this dangerous rise 
by acting at right angles to the lift 
force. The throw of the blades, as they 
revolve, creates a force which is push- 
ing directly away from the hub with a 
great deal of power and which serves to 
make it difficult for the blades to rise 
as freely as they might. To prove 
this action, take a piece of wire and 
wrap one end around a smooth steel 
rod. 


T= load placed upon the blades is 
therefore carried by the tension sys- 
tem, made possible by hinging the 
blades in order that centrifugal force 
might work against the rising tendency 
of them. At the same time, harsh 
bending stresses are eliminated and 
flexibility is introduced which enables 
the rotor to easily adjust itself to 
bumpy air, thereby taking from the 
ship many of the shocks which would 
ordinarily pass through it. A second 
hinge is also attached to the blades to 
give additional freedom in the plane of 
rotation. 

We must remember that the rotor 
forms an almost flat cone because of 
each blade attempting to adopt a posi- 
tion of equilibrium between the centri- 
fugal force and the blade lift. In ver- 


tical descent, the coning angle is the 
same in all directions from the rotor 
hub. This is because each blade re- 


ceives the same amount of air pressure. 
With forward speed, as mentioned be- 
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fore, this coming angle is slightly dis- 
torted because the advancing blade 
rises above this angle while the reced- 
ing blade drops below it. If we pic- 
ture the thrust line as the axis of this 
cone, we can see that it moves forward 
with an increased angular tilt and, like- 
wise, moves forward with respect to the 
center of gravity of the Autogiro as a 
whole. 

This flexibility of the thrust line’s 
movement makes the rotor stable in all 
directions and does not interfere with 
the gravity position which the plane 
itself must maintain. 

Added to the above is the fact that 
the hinging device makes it possible for 
the rotating blades to follow the fuse- 
lage of the ship during maneuvers with 
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less resistance than the fixed wings of 
an ordinary airplane. If the blades 
were not hinged to permit easy oscilla- 
tion, it would be possible to cause con- 
siderable structural damage by vio- 
lently rolling the ship and bringing the 
blades sharply up against their check 
cables. 

It so happens, however, that the rel- 
ative incidence of the blades is changed 
with the slightest tilting of their hub 
and the air-stream immediately carries 
them into a corresponding fuselage po- 
sition, thus relieving all strain. Shorter 
radius turns are also made possible be- 
cause of the extremely low forward 
speed. 


F THE blades were cantilevers from 

the hub (solidly attached to one 
end) great bending movements would 
also occur at the hub itself. Articula- 
tion (free movement through hinging) 
prevents this and permits the use of a 
much lighter blade than would other- 
wise be necessary. A pin end at the 
root of the blade eliminates any bend- 
ing at that point. 

Actual stresses on the blades, not 
taking into consideration local stresses 
due to fittings and attachments to hub, 
include tension, a small amount of 
bending and a slight torsion. All of 
these are reduced to a remarkable de- 
gree and do not detract from the stable 
aerodynamic features of the rotor. 

We must now consider the manner in 
which a correct working arrangement 


is arrived at between the fixed wing 
and the rotor. It was necessary to de- 
sign the former so as to secure the 
proper location, area, and incidence and 
to prevent any undue loss or increase 
of rotation in the rotor. The original 
Autogiros were laterally unstable at 
high speeds because of the small fin 
area formed by the fuselage and the 
vertical surfaces. At the present time, 
the use of greater dihedral in the fixed 
wing surfaces and the turned-up wing 
tips corrects this fault. 

As you noticed in your flight, the 
general system of controlling the Auti- 
giro is like that of any other airplane. 
It should be mentioned that the down- 
wash from the rotor creates enough 
air-stream around the ailerons and rud- 
der to make them effective for all con- 
ditions of flight. 

There has been a great deal of dis- 
cussion as to the load placed upon the 
fuselage and control surfaces due to the 
Autogiro being supported by the rotor 
instead of the fixed wings doing the 
work. From the above remarks per- 
taining to its operating principles, it is 
not hard to see that the rotor itself, 
under the reaction of an accelerated 
load, becomes a great supporting agent. 

As to the question of how much the 
loading of the Autogiro will be in- 
creased in the future, it is only possible 
to say that there will undoubtedly be 
an improvement in this respect. 

END 
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Old “DH” 


(Continued from page 103) 











distance of 1,118 miles, in 9 hours and 
20 minutes. 

Captain Lowell H. Smith and Lieu- 
tenant J. P. Richter, pioneers in refuel- 
ing duration flights, on June 27-28, 
1923, demonstrated the practicability of 
sustained flight through the refueling 
process 

Failure of the reserve gasoline tank 
forced these flyers to descend after 
being in the air continuously for 23 
hours and 48 minutes. Two months 
later, on August 27-28, these two pilots 
flew non-stop from Canadian to the 
Mexican border, a distance of 1,280 
miles, in 12 hours, 13 minutes and 40 
seconds, their plane being refueled in 
the air over certain pre-arranged 
points. 

And now it is literally “wiped off 
the books.” The Liberty engine, with 
which it was equipped, still survives 
here and there in the Army, principally 
in a few O-11 Curtiss Falcons and 
Douglas 02H’s used by the National 
Guard. How long before this “war- 
baby” goes the way of the planes that 
are no more? 

END 
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Stunts, stunts, stunts! One eighteen 
year old lad hauled out a copy of 
“Aerial Acrobatics”, a pamphlet pub- 
lished by the Army Air Corps, and told 
me that he used it at home to justify 
his attempted Immelmans and rolls 
against parental displeasure. Of the 
night flyers, one lived in Los Angeles, 
one in Washington, D. C., and each lad 
(fifty-hour men) said they were fasci- 
nated with the aerial nocturnal view 
of their respective towns. Can you, 
who have seen these cities by night, 
blame them? Which leads me off the 
subject to ask, which town in this coun- 
try looks best from the air by night? 

Oh, yes, of the other amateurs, two 
wanted to soar and soar all day long. 
One was starting for Cape Cod, the 
other had organized a soaring club in 
his town. Four lads, who were pretty 
good pilots, wanted to do service flying 
and one was already applying for a 
Reserve Commission. The one who pre- 
ferred the Navy said he’d give ten years 
of his life to fly off a carrier. He’d 
seen “Hell Divers” for three days’ run- 
ring—three performances a day. Can 
you beat such enthusiasm? 

The Armyites had seen the Air Corps 
maneuvers the last few years and knew 
a number of Army pilots. These three 
liked the idea of aerial gunnery, mass 
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formation work, life at an Army field. 
Yes, and even the discipline. Others 
hoped some day to fly for Uncle Sam, 
somehow, somewhere, although their 
present worry was improving their 
pilot technique. 

And now for flying employees. Two 
stewardesses, whom I questioned, said 
that they would like to serve on night 
Pullman planes, whenever they came 
into regular use. Two mechanics said 
that the biggest kick they ever got was 
sitting alongside the pilot, checking 
the beacons, the border lights of emer- 
gency fields, the towns and cities and 
just seeming to push on through space. 
Handlers of wrenches with the souls of 
poets! 


WO ground radio men said they’d 

like to connect with some big com- 
pany that hired radio operators on 
their planes. An engineer stated he’d 
like to connect with the Navy in a 
civilian capacity and another, a bear 
for trouble and hard work, said he’d 
like to be the head engineer-mechanic 
with an isolated exploration party. 

Another, who flew at irregular inter- 
vals, said he liked night flying—“It’s 
like reading a spooky’ detective 
thriller.” And the one who wanted to 
get on a non-flying basis confessed, 
“I’m getting fed up. With plenty of 
good pilots that I might get to fly be- 
hind or alongside of, why is it that my 
partner gets the good ones and I get 
the clucks? I ask you, is that a way 
to treat a guy? 

“Some of the bozos I fly with are 
not as good pilots as Iam. If they can 
get their license I oughta have ten 
licenses given to me. Only the neces- 
sary solo time keeps me from taking 
the pilot’s exam—s’welp me . I wish I 
could get back on the burlesque stage.” 

Those whose money makes the wheels 
go round—the habitual passengers- 
seem to like the scheduled transport 
runs, although one liked a small open 
cockpit job. So I put him down as pre- 
ferring a mail run as passenger. Two 
had once flown as passengers in Army 
planes during maneuvers and one had 
been a flying gob and seemed to prefer 
that kind of flying. 

Said a passenger, recently alighted 
from a Ford trimotor at Cleveland, 
“T’d like to follow a plane from its in- 
ception on the draughting board to its 
test in the air. Best of all, to ride 
with it on the test flight, to see if it 
justified the faith of its engineers.” 
He then departed by auto for the Great 
Lakes plant outside the city. The last 
lad I asked had flown over most of the 
world’s airways and new country. To 
explore by air was what he’d enjoy 
best. 
had 

N SUMMING it up, it seems that 

most pilots are interested in their 
job, except that of pay-hopping, which 


$1.00 AND $2.00 CHINA 


Beautiful Gorgeous sets of Abyssinia, Cameroons, Corea, 
Siam, Triangles. Also others from Nvyass: Liberia, 





Congo, Zanzibar, etc., etc. All for only 20c to Approvai 
applicants. LA RUE, Hammonton, New Jersey. 
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no one really got enthusiastic over. It 
was surprising how many liked night 
flying and how the flashing and blink- 
ing of lights, the lighted contours of 
towns and cities, the dull slate-colored 
bodies of water and other aspects of 
night flight appealed to them. (Boy, 
it’s getting me too. Think I’ll run down 
to Greensboro tomorrow night.) 

What flying do you like to do? Place 
yourself in the class I mentioned and 
see if you fall in with the majority or 
the know-what-I-want minority. But 
there’s one thing about flying—out of 
100 flyers interviewed only two hoped 
to quit the game, and the only one of 
these two who was serious, was going 
to stay in aviation anyway. Put that 
up against any other calling, profes- 
sion, pursuit or hobby! 

END 


Air Transportation 
Has Increased.... 





ETTER times are on the way. Air 
transportation has substantially tn- 
creased during the past year. Good times 
are in store for the man who takes the 


proper training now 


Get into Aviation! Take advan- 


tage of the wonderful opportunities 
offered in this world’s greatest industry 
of the future 

But first you must have the right 
training. Train at Lincoln for one of the 
better pilot or mechanic positions 
Many Lincoln graduates hold big posi 


tions in Aviation today 


12 Years’ Experience, expert in 
structors, complete facilities. You learn 
on five distinct types of airplanes, in- 
cluding large transport ship. Highest 
quality training. REASONABLE TUI 
TION. Approved by U. S. Dept. of 
Commerce as Transport, Limited 
Commercial and Private; Both 
Ground and Flying School. [f inter 
ested, write for our Catalog Be sure 
to state your age 














Lincoln Airplane 
& Flying School 


234B Aircraft Bidg. Lincoln, Nebr. 





F ATE Z.H,POLACHEK 
your DEAS 9 paues4 BROADWAY 
TRADE-MARK ey meeb A e 
£6. PATENT ATTORNEY PROF. ENGINEER 
CALL or SEND your SKETCH or 
SIMPLE MODEL for 
CONFIDENTIAL ADVICE 
No Charge for Consultation 
—COUPON = 
Dear Sir:—Please send me full information 


and literature about Patent Protection, 
without obligation 
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Advertise in this 
* One-Inch Adver- 
tisements. No 
more — no less, 


BUYER’S DIRECTORY **% 


Directory. Rates: 
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MODEL AIRPLANE SUPPLIES 


Send your name and address for 
a sample of Balsa Wood and our 
prices on model airplane supplies. 
Aere Shop, 3050 Hurlbut Ave., Detroit, Mich. 








FINISHED SCALE MODELS 


Non-flying Scale Models of Famous War-time 
Planes. Made of . wood and Tissue 


14-in. (British) R. E. 2 seater”’ $1.75 
9-in. (British) Fost é 1.25 
10-in. (German) Fokker 2 4 + 


1l-in. (German) Kondor E 111 \ 
CHRISTIE BATLAS 
P. O. Box 149 Morgantown, W. Va. 








MODEL INSIGNIAS 


3 Sizes—1% in., 1 in., % In., American, French and 
British circles and German crosses in black, 24 
Insignias and a new, clever and practical arrange- 
ment of Rudder Stripes on one sheet. 
12 Sheets 72c Single Sheet 10c 
We also carry ready cut-out Insignias 
DEALERS, CLUBS, WRITE FOR SPECIAL 
PRICE LIST 
CONSTRUCT-A-PLANE COMPANY 

256 Boerum Street Brooklyn, New York 








Model Airplane Kit 


Has all materials and parts for making TWO scien- 
tific models; balsa spars and sheets, prop blocks, glue, 
wire, tissue, rubber, thrust bearings, etc. Also 
includes plans for endurance model. This is a real 

Bargain. Sent for only 30c postpaid. No stamps 
Endurance model plans only 10c. 


CAPITAL MODEL AIRCRAFT COMPANY _ 
613 Roxboro Place, N.W. Washington, D. C. 








CORBEN SPORT PLANES 
“CORBEN BABY ACE”’ 


Snappy single place sport plane 
ACORSEN JUNIOR ACE” 
lace convertible sport pla 

Both are now offered flyaway or in sem!- pull kits for 
the home builder. 

Send dime for illustrated folder 

CORBEN SPORT PLANE CO. 

2002 E. Johnson Madison, Wis. 











FORD! Model “A” Sportplane 


2-place Speedster 


A proven, practical and tested design with beauty. 
300 hours without crash nor engine failure to date 


Span 30’ Speed 80 M.P.H. 
Length 22°4" C rulse 7 75 M.P.H 
Height 8’3' Land 31 M.P.H 


Complete drawings: ONL Y $1.00; formerly $3.00 and 
a@ true $5.00 to $7.50 value. 1932 Catalogue l5c. 
COSMOS (PA-2) ENGINES, Whitewater, Wis. 


If you have anything to buy; 


If you have anything to sell; 





Use This Directory 


UNPATENTED IDEAS 
CAN BE SOLD 


| tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


Write W. T. Greene 
$27 Barrister Bidg. Washington, D. C. 

















FOR SPEED ano SPORT FLY tor 


WORLDS FIRST 
LIGHT PLANE” 


e jaw? re: ORPCANE 


ALPROPLANES 


PLIES =X -IRWIN- AIRCRAFT: co: 


STABLISMED 











PROPELLERS 


Order from this ad, increase your ships performance. 
4-ft. diameter for motorcycle motors, ...8 4.50 
4-ft. 6-in. for Heath-Henderson metal tipped. ....$ 8.98 
5-ft. 6-in. for Ford T and Chevrolet metal tips. $10.98 
6-ft. for Ford A, YS awrence & Anzani metal tips...$12.05 
8-ft. for the 0 laminated Oak, copper tips $19.95 
Photo, Specificatic ns. Bristol Cherub Type Motor 
selling at $150.00 and other bargains including leather 
bound fiying Manual 25c stamps 


HIBBS, Ft. Worth, Texas. 











F R E E g SUPERIOR MODEL nr 
While they las 

I am giving the following away FREE tery +6 get your 

name and address for a “‘big announcement” coming soon. 

Set of 36146” DORNIER DO-X plans and instructions 


of greatest accuracy. You MUST send 20c to help cover 


expenses involved on this former $0.90 retail seller 
Kit of materials for R.O.G. model featured in aviation 
nagazine recently. You MUST send 10c to help cover 
expenses involved on this former $0.50 retail seller. 


C. LADWIG jain Wisconsin 





AReal + h.p. Gasoline Engine 


in miniature, for MODEL AIRPLANES and 
boats. 34 in. Bore 34 in Stroke—weight 1 Ib. 


3200 R.P.M. GET CATALOGUE, REAL 


BOATS, MOTORS—FITTINGS, ETC.—only 
20c (coin). LOUIS P. LOUTREL, 96 
McDONOUGH ST., BROOKLYN, N. Y. 


RADIO No carremes °1% 


Sensational New ‘‘Melody King’’ Crystal Radio brings 
endless enjoyment. Ordinary receiving range 10 to 25 

miles yet reception over hundreds of miles reported. 
Ideal Bedsideand Personal Radio. Price**Melody King’ 
set only $1.00. Complete with Phone and Aerial $2.75 
Postpaid. Make your own crystal radio with ‘*Melo- 
mite’’ Crystal and Instruction, 250. Illustrated catalog, 


10¢ 
MELOMITE COMPANY, Dept. D-50 
Fairmount Station, 


Kansas City, Mo. 











Mai st FAMOUS PLANES! 


Over —_ 





Plans—300—Kits 





to choose from 





New 1932 Catalogue, highly illustrated, CASH 10c. 
This same Catalogue with “‘red-line” inserts 1l5c. 


MODEL (PA-2) AIRCRAFT, Whitewater, Wis. 








AMAZING VALUE! 


60c for $2.00 Worth of BALSA (sent p.p) 
At least $2.00 worth of clean, straight-grained, sheet, 
strip, and block balsa wood—odd sizes but guaranteed 
usabie—enough to build at least 25 models—limited 
number—Rush Orders. 5 bundles for $2.50 postpaid. 
Send 2c for our New Low Price — 


MODEL See Aas SUPPLY, De 
1140—53 rd S Brook 4. 











PLANE BUILDERS NOTICE 


Dope nitrate pigmented $1.00 gallon. Sportplane 
wheels $1.50. Jenny with motor $75.00 delivered. 
Damaged Travel Air $95.00. Curtiss Robin fuselage 
$40 00. American Eagle $150.00. Altimeters $3.00, 

tar compass $10.00. Pioneer bank and turn, new, 
$50. 00. Plywood 20c foot hub. Ford engine $1 .00" 

Send postage for list 

MARVIN A. NORTHROP AEROPLANE CO. 
730 Washington Ave. N. Minneapolis, Mina. 








CONSTRUCTION SETS 


15° Primary Glider. (¢ ‘omplete kit with bent 
wire parts. Builds TWO GLIDERS 25¢ 
15” Special outdoor R.O.G. with wire parts 25c 
Inclose 5c postage for each kit. 
No foreign coin 15c foreign postage. 
Dealers send 3c stamp for terms. 
MODEL GLIDER & AIRPLANE SHOP 
1001 S. Center St. Springfield, Ohio 











IMPORTED FROM FRANCE 
Genuine World War Souvenirs. Newport 28 pur- 
sult plane ailerons soveres with insignias, excellent 
wall decorations $2.00. German propellers $5.00. 
saenewreans Gnome ~~ _ & for ash trays polished 
50c, 3 for $1.00. Gnome 165 piston rings make per- 
fect paper weights, postage paid, 50 each. 
Send postage for lists 

MARVIN A. NORTHROP AEROPLANE CO. 
730 Washington Ave. N. Minneapolis, Mina. 








KITS—SUPPLIES 
¥ , < 
and tial plant or tein | Flying—Good. 
stamps for complete list. Detailed—all. 
Prices Reduced. Size—6” to 8”. 
DOVER MODEL & § Types—War. 
SUPPLY CO. Construction—Balsa. 


323 Karl Court 9 DRICE Only 50c 


+ KITS + 





CELLULOID COWLING 
F with every order of $1.00 or more. F 


R Send for Price List R 


E MAJESTIC MODEL AIRCRAFT CO. E 
E 100 Fifth Avenue New York City E 








PROPELLERS 


4-!t. diameter, for engines up to7 HP....... 3 8.75 
4 ft. 6 in.’for Henderson, Ace 4, etc......... $12.50 
4 . for Harleys, Twin Indians, etc......... $13.25 

for For alee "9 , Star 4, etc.. .$16.50 
$/aanr/32. MxM. 4x3 spruce, 500 ft....... $ 5.00 
Dope $1.50 @ pe 


al. Thinner $1.50 gal. Pinked ta 
3e yd. Grade “A” fabric, 50c yd. 
OSTERGAARD AIRCRAFT 


4305 N. Narragansett Chicago 











LARGE SIZE ACTUAL PHOTOS 


of latest army planes. New P-6E Pursuit; Curtiss 
A-8 Low-wing Attack; Boeing P-12B, Low-wing 
Bomber; Consolidated PT-i2 Trainer; Douglas 
BT-2B; Boeing XB9; Douglas XO-35 Gull Wing Ob- 
servation; Berliner-Joyce P-16, 2 place Pursuit; Fok- 
ker XO-27; Fokker C-15 Air Ambulance; Air Views 
of Randolph and Brooks Fields. 10c each, $1.00 per 
{12 


set 0 
RAYMOND DUFFEY 
2819 So. Presa St. San Aptonio, Texas 








Complete Kit 


y 
BABY STICK MODEL 
25c Postpaid 
A Complete 10” Flying Model 
Simple enough for any boy to build 
With Plans and Instructions. 
PELTON FERRY, South Glastonbury, Conn. 














WARTIME PLANES 


For sale: Hundreds of sharp, clear, actual 
photographs of pioneer, wartime, and modern 
airplanes. All 744x9% inches in size. Send for 
free list and please mention Popular Aviation. 


R. R. MARTIN 
1615 N. Western Ave. Hollywood, Calif. 








Balsa 1/8x2x24 2 for .08 
16x1/16x24 3 for .01 1/4x2x24 2 for .11 
16x1/8x24 3 for .O1 ma ‘ 
16x1/4x24 3 for 01 » 2 ee 

. ~ ‘ng 204x241 5 for .08 
8x1/8x24 5 for 02 y 
8x1 /4x24 3 for 02 Wheels . 
8x3 /8x24 go, Diam Price 
8x1 /2x24 3 for 04 1% 09 
8x3/16x24 3 for 02 } veee 12 
32x2x24 5 for .12 Rubber 
16x2x24 5for .15 \% flat 3 ft. O1 


Add 10c Packing and Postage. Send for Price List. 


MAJESTIC MODEL AIRCRAFT CO. 
New York City 


100 Fifth Avenue 





Making Puzzle Pictures 


Basswood panel for making 100-piece puzzle, com- 
plete puzzle construction details and working 
instructions sent for 50c postpaid. Price lists on 
plywood, bags, saws, sample panel of birds-eye 
maple and other valuable material included. Details 
4c stamps. 


PUZZLE PICTURE PEOPLE, Escanaba, Mich™ 








LIMITED OFFER 


I have on hand one hundred copies of the regular $1.50 
book, ‘‘A-B-C of Flying and Gliding,” and one hundred 
sterling silver wing pins worth $1.00 each. 


Special Price 
BOTH For $1.00 Postpaid 


THOMAS REDDING 
3179—35 St. Astoria, N. Y. 
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Advertise in this 

Directory. Rates: 

$2.00 per inser- 
tion. 


BUYER’S DIRECTORY 


One-Inch Adver- 
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Build These New Contest-Winning 10-inch 
SCALE MODELS 
Lindbergh's Lockheed Sirius 50 
Models with or without Pontoons a . 
Post & Gatty’s Lockheed Vega Postpaid 
These semi-finished kits of famous ‘~~ have been 
designed by Robert B Ripin M.1.T. Engineer. Most 
complete kits offered today 4 startling values 
Remjt by check, or money order 
RIPIN MODEL AIRPLANE CO. 
915 Franklin Ave., Brooklyn, N.Y. (Dept. P8& 








Roosevelt Aviation School, Inc. 


Government Approved for 
Private, L. C. and Transport, 
Ground and Flying Courses. 


119 West 57th St., Roosevelt Field 
New York City Mineola, N. Y. 


BOYS! Build This Baby Car 
« for Less Than $10.00! 
Runs 40 m.p.h., 150 m.p.¢. gas 
Carries 1 or 2 persons. 65” long, 
24” high, 30° wide, 3 h.p. engine 
Built easily by anyone in a short 
time from simple, easily obtained 
parts which you have 
$ brings large clear blueprints. 
3 photos, and 3000 word In- 
camel tions to build complete (including engine) for less than 
$10.00! Not an experiment, but a sturdy, practical and re- 
og Mo car that will give you and your pals loads of fun 
Be the first in your neighborhood. Send $1.00 bill now 
MIDGET CAR CO. 


Dept. 529-P Kearney, Nebr. 





Fine 20-inch scale models of the Curtiss 
Hawk P6E, and the Curtiss Faleon AC3 
Beautiful ornaments for the radio or mantel 
These models have a fine detailed finish and 
most realistic appearance. Reasonable prices 
Photographs 10c each. 


VICTOR STANZEL 


. Texas 











BUILD A MODEL BOAT 


Plans for 15” Model Boat 25c¢ 
tad for 24” Model Boat 30c 
** Bottom, Shaped Solid Hull 85c 


2a" Hull, unpainted, ready for power plant $2.00 
See our ad for power plants on page 125 


SEATTLE MODEL BOAT CO. 
1220 Boren Ave., Seattle, Wash. 








Lowest prices on small engines, propellers and hubs for 
light planes, windwagons, boats and ezpctone, Indian 
twins with props, $35 to $50. Ford “T” and Ford “A” 
motors, ready to fly, $50 to $95. E faci ient propellers, 
$4.75 to $12. Monocycles, $20. Flying Flivver blue- 
rints, $5. Prints on “How to make the Ford Motor 
iy. * $3 set. Circulars, 10 


STORMS AVIATION CO. 
Spartanburg, S. C. 





Boys! Young Men! LearntoFly! 


Guaranteed Home-Study Course 
in Aviation. Only $1.00 postpaid. 
Complete, Accurate, liable. 
Special Offer. Rush $1.00 NOW! 
Your money back if you want it. 


NEIL C. TASKER, Shamokin, Penn. 








Specials! GRADE “‘A"’ BALSA WOOD 








1/32x2x18" 7 for 10¢ | Japanese Tissue 20c doz 
1/16x2x18" 7forl0e | O65 ec rub 225 ft. Gx 
1/8x2x18" 5 for 10c 5 65 
3/16x2x18" 4 for 12¢ 7¢ 
1/4x2x18" 4 for 15c 2 oz ope 10 
2 oz. cem., 10c, 4 o2., 19¢ cclluloid * wheels 

Thrust Bearings .20c doz 7e per pair 


Add 1lée pm my Write for discounts 
Send for price lis 0 order under 50c 
UNIVERSAL MODEL AIRPLANES 
1526 St. Johns Place (Dept. P.& Brooklyn, N. ¥ 








Mill Importers of . 
Model Airplane 
Japanese Tissue 

Paper 

WOOD VENEER 

made in 32 colors 
WHITFIELD PAPER 

WORKS, INC 
16 Vestry St., New York 
ity 














NEW JONES AIRPLANE AND 
MOTORBOAT COMPASS 


weight 6 ounces; aluminum, rugged construc- 

tion, patented compensating neutralizer; reads 
direct, only compass not affected by vibration 
Easy to fasten compass to dashboard. Lighted 
model, $7.50; unlighted, $6.50. SMOOKLER, 
Dept. 28, 489 Fifth Ave., New York City, N. Y. 


BOYS! FREE PLAN 


With every order of $1.00 or more perfect-cut- 
smooth-balsa 36 inches tone. *% inch square, 7 for 5c; 
¥% inch square, 5 for 5c; ¢¥ It 2 in. x 36 in. each 5c;, 
in. x 2 in. x 36 in., only 6c. Jap tissue (any color), 

c per sheet. Send stamp for price list and samples. 


SWALLOW-MODEL-AIRCRAFT 
3840 N. NEWLAND AVE., CHICAGO, ILL. 














Est. 1869 
r 


NEW SUMMER PRICES: 


Send for Free price list featuring World's 
lowest Prices on Model Supplies 
Some low prices are 
Balsa, white me ey 2x6x40, 80c each; & sq. x 
24, 20 for 5c; ¢& x 2 x 24, 5 for Oc. Kits were 75« 
now 60c¢ each postpaid (See previous issue for list 
of kits.) Dummy Motors, 2° diam., 20c each: : 
28c each; 1%, I5e eac h Japanese silk tissue 
Grade A, 2 sheets, 5c; Grade B, 2 for 3c 
Dealers and Clubs! Send for Price list and Discounts 
OBURN MODEL AIRPLANE SHOP, 
17 Belmont St. (Dept. P-8), Woburn, Mass 














Diesel Engines 
(Continued from page 102) 











solute ceiling in these tests was 20,000 
feet. The forward speed was then 82 
miles per hour and the engine turned 

1,750 r.p.m. 

The latest refinement in regard to 
this engine has been the development 
of a method of throttling by the intro- 
duction of a barrel valve in the cylin- 
der air intake. The valve was given 
ample clearance to permit entrance of 
enough air into each cylinder to keep 
it firing, but at the same time the 
valve provides sufficient braking action 
on the engine to slow it down when 
idling in a glide or a dive. Thus was 
a serious difficulty solved. 

A second American aircraft diesel 
is the Guiberson aero diesel. This 
powerplant operates on the same fuel 
and principle, but differs in minor de- 
tails which are somewhat unusual. 
There is a different method for ob- 
taining idling speed. 

This engine can be idled to low speed 
with the timing of the injection ad- 
vanced approximately 12 degrees be- 
fore top dead center combined with a 
device controlling intake turbulence in 
the individual cylinders. Both these 
modifications are controlled automat- 
ically by the throttle. The propeller 
can be allowed to turn freely in a glide, 
with dead engine, by decompression. 

The Guiberson diesel has completed 
a 50 hour test for the Department of 


Commerce and has made several im- 
portant flights in this country. Its 
chief characteristic, from an engineer- 
ing standpoint, is the concentric pocket 
forming a symmetrical combustion 
chamber in the outer end of the piston 
head and also the decompression ring 
in the fuel pump. Its weight per h.p. 
is 2.74 lbs., the engine producing 185 
h.p. at 1,925 r.p.m. with a weight of 
506 Ibs. The engine operates smoothly 
at a pressure well under 1,000 Ibs. 

The Romeiser diesel is a further 
departure from conventional fuel oil 
engines, being a practical application 
of the sleeve cylinder, with one cylin- 
der working inside another to obtain 
valve action. Furthermore, the oil and 
air are admitted prior to compression 
at the bottom of the stroke, being com- 
pressed and fired in the usual manner 
but without the solid fuel injection 
after compression. 

It is a 160 h.p. engine as produced 
in the laboratory model, standing 26 
inches high with four 3 inch cylinders. 
The base of the engine is four feet 
wide, and its dead weight 264 lbs., 
just under 1% Ibs. h.p. The origina- 
tors of this motor claim to have devel- 
oped with it as much as 53 per cent 
efficiency, but like so many others, it 
has yet to demonstrate its worth in 
the grueling grind of actual flight over 
long periods. 


A* engine, better known in Euro- 
pean and other engineering circles 
than to the public generally, is the 


Junkers diesel made in Germany. It 
is a workable engine combining many 
unusual and worthy features. The 
operation involves a fuel pump, atom- 
izer and injector, with the injection 
taking place at the usual high-com- 
pression point. 

Most unique is the employment of 
double opposed cylinders, firing occur- 
ring between the opposing pistons and 
forcing them to retreat away from 
each other. Each set drives two shafts 
connected by sprocket and chain. The 
top shaft is the propeller shaft. 

A Junkers “Jumo 4”, which has 
made many flights around cities in 
Germany, weighs 1,760 lbs., and de- 
livers 720 h.p. at 1,700 r.p.m., or ap- 
proximately 2.4 Ibs./h.p. 

Another school of design, repre- 
sented by the Sunbeam Motor Car Co., 
Ltd., of England, believes that a suit- 
able diesel can be built with water- 
cooling and other refinements. The 
Sunbeam diesel for aircraft is a six 
in-line motor, water-cooled engine, with 
a weight of 4.35 lbs./h.p. It delivers 
104 brake h.p. at 1,500 r.p.m. 

The final word in fuel oil power 
plants, according to advanced ideas of 
many engineers, will be the turbine 
diesel. Considerable experimenting has 
been made along lines calculated to 
produce a reliable diese] turbine, re- 
sulting in many failures and at least 
one promising design. 


END 
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ADVERTISING AGENCIES 


24 WORDS—60-95 Southeast weeklies, $3.96. 
Stuart Stout, Warm- -Springs, Ga, 


ADVERTISE—We help you market your 
product. 24 words in 24 representative Sun- 
day Newspapers, $15.00. Helpful newspaper, 
magazine Ad-Guide, 4c. Wade Agency, 20 W. 
Jackson, Chicago. 


AGENTS WANTED 


MANUFACTURE chipped glass house num 
bers. Beveridge, 160-22 Locust, Jamaica, N. ¥ 


MAKE PRODUCTS YOURSELF. Tested for 
mulas. Catalog free. Chemist Grinstead, Ed- 
wardsville, Ill. 


EASY Money, applying gold initials on auto- 
mobiles. Self-affixing Sign Letters Anyone 
can apply. Agents coining money. Free sam 
ples. Write quick. ‘“Ralco,’’ L-1041 Ww. ashing- 
ton, Boston, Mass. 

MAKE—Sell—Use Plastic Shoe Soles. Three 
methods. Twelve cents. Rugaber's 16 Jef 
ferson, Chicago, Til. 

300% PROFIT selling mystery gas lighter 
Retails 25c. Costs $1.00 doz., $9.00 gross 
Sample 10c. Square Deal Co., Desk PMX2 
Bradford, Pa. 




















MONEY mailing circulars at home. 15c brings 
particulars, samples, magazines, year. Pen- 
nell Standard, Covington, Kentucky. 
MAKE Artificial Marble, colorful glossy tiles, 
no polishing, rather uncanny Novelties, table 
tops, bookends, floors, whetstones. Hard, 
inexpensive, fireproof, enamels wood. Secret 
cement methods. Amazing samples 2c. John 
I Payn, 945 Grande Vista Drive, Los An 
geles, Calif 
THE PLASTEX Industry needs manufactur 
ers on a small scale and for big production 
of Art Goods, Novelties, Souvenirs, etc., in 
Plastex and Marble imitation Experience 
unnecessary. 5c material makes $1.00 articles 
Rubber moulds furnished for speed production 
We place orders and buy goods Small in- 
vestment brings big returns. Interesting book- 
let mailed free. Plastic Industries, Dept. G 
1085 Washington Avenue, New York 
MAKE FLUID SOLDER, Wood Puttine, Pow- 
der Glue, Composition Flooring, Sav-a-Sole 
Radiator Capsule, U-Can-Plate Silver-plater 
Duco Polish, Stainzout, Fly-tox, Menzkwik 
Cement, Vanilla Flavor. These formulas, this 
onth, $1.00 each; five $4.00 Big list free 
Rapid Chemical Service, Edwardsville, Iili 





AIRPLANES AND SUPPLIES 


CHEMISTRY 


WHAT TO INVENT—Names of manufactur- 
ers and wanted inventions sent free on re- 
quest. Use our legal form tor recording proof 
of invention. Write W. T. Greene, 955 Bar- 
rister Building, Washington, D. C. 


INVENTORS! Copyright a description of 


drawing of your invention or patented article 
in our magazine. This will help secure you 
direct evidence for priority patent claim. Or 
prove priority patent claim on your invention 
through or “Evidence of Invention’’ form, 
Free with each copy of our magazine. Sam 
ple copy of magazine 10 cents. Ideas Maga 
zine, P. O. Box 27, Station C, Los Angeles, 
Calif Established 1930. 

PATENTS—tTime counts in applying for pat- 
ents. Send sketch or mode! for instructions 
or write for free book, “How to Obtain a 
Patent”’ and “Record of Invention” form. No 
charge for information on how to proceed 
Clarence A. O’Brien, Registered Patent Attor- 
ney, 29-B Adams Bldg., Washington, D. C 








troit, Mich 


FIVE large sheets colored Japanese Tissue 
20x24. Bundle of Balsa and other supplies, 
including price list, all for 25c, five for $1.00 
postpaid. Aero Shop, 3050 Hurlbut Ave., De- 
AIRPLANE & MOTOR SALE - (1) U 8. 
Flyer Biplane, 150 h.p. Hisso, dual controls, 
$285.00 flat. Will fly to your field for ex 
penses. (2) Don't ask for reduced price. One 
1930 Midwing, 14 hours’ service. Less motor 
including everything else, $145.00 factory 
(3) Heath Motor, $85.00. Church Airplane and 
Manufacturing Co., 3244 N. Kenneth Ave 
Chicago, Ill. 

BUILD Speedy Hydroplane Plans, $1.00 
Propellers, $4.50 and up. Sportplane motors, 
$40.00 and up. Circulars—dime. Oceana 
Aeronautical Sales, Hart, Michigan. 





BOATS AND SUPPLIES 





BOATS !!! Build Your Own Boat Now dur 
ing your spare time and save two-thirds the 
builder's cost using our Ready-cut, Semi-as 
sembled, Knock-down materials 38 Hand 
some and sturdy designs. Cruisers, Runabouts, 
Launches, Outboard Motor, Sail and Row, as 
well as complete line boat fittings. Send 10c 
for 1932 catalog. Brooks Boat Co., Inc., Box 
V36, Saginaw, West Side, Mich 


CATALOG listing 2,500 illustrations, chemists 
supplies, 5,000 chemicals, 1,000 scientific books 
for 50c Laboratory Materials Company, 
629 East Tist Street, Chicago. 








FORMULAS—TRADE sECKETS 





NEWEST FORMULAS. Tested Guaranteed. 


Catalog free. Chemist Grinstead, Edwards- 
ville Illinois. 

$33.00 WORTH of Formulas for $1.00. Cat- 
alog free. Western Chemical, Salem, Oregon 





MISCELLANEOUS 

MAKE PRODUCTS yourself. Newest Tested 
Formulas Catalog free. Chemist Grinstead, 
Edwardsville, Illinois. 

ARTIFICIAL MARBLE sanitary flooring, in- 
structions covering wood or cement flooring, 
half inch thick, fire-proof, all colors, low cost. 
Ornamental casting, concrete plaster papier- 
mache decorations, garden furniture, statuary, 
flexible molds Particulars and illustrations 
free Cc. H. Mahler, Elmont, N. Y¥ 








MOTION PICTURE SUPPLIES 





MOTION PICTURE Bargains News reels 
$2.25, odd reels $1.50. Bargain lists. Hoffman 
Film Service, 57 Broad, Albany, N. Y. 








BOOKS 


MOTORCYCLES 





SCIENTIFIC PALMISTRY will guide your 
destiny. “Palmistry at a Glance.”’ 125 pages 
tells all. 1000 markings explained. $1.00 post 
paid. Chiromant, 1539-P West 7th, Los An 
Beles. 

GOOD BOOKS Stamp brings circulars. Gold- 
erod, Dept. 200, Harrisburg, Ill. 





BUSINESS OPPORTUNITIES 





MANUFACTURE Chipped Glass House Nun 

bers. G. Beveridge, 160-22 Locust, Jamaica, 
N. Y. 

MAKE PRODUCTS YOURSELF Newest 
tested formulas. Catalog free. Chemist Grin 
stead, Edwardsville, Illinois. 

LEARN to make men’s ties at home Pat- 
tern and complete instructions. No canvass- 
ing. Send $1.00 P.O. money order. Itty Bitty 
Tie Shop, 350 Montgomery St., Portland, Ore 
gon. 

LEARN MARBLEIZING. Few dollars starts 
business. Make concrete products, wood, wall- 
board, etc. Resemble polished marble. Dime 
brings literature and samples. Marbelike 
Co., Grayling, Michigan. 





LOWEST PRICES —Send stamp Ry list. 
Rochester Harley-Davidson Corp., 29 West 
Main, Rochester, N. Y. 





MUSICAL INSTRUMENTS 





DUO-Flex reeds for clarinets and saxophones 
eliminate your reed troubles. Write for cir- 
cular Duo-Flex Reeds, 1204 lst Ave., Evans- 
ville, Ind 





PATENT ATTORNEYS 

INVENTOR'S Universal Educator. Contains 900 

echanical movements; 50 perpetual motions; 
instructions on procuring and selling patents 
and selecting an attorney, etc Suggests new 
ideas Price $1.00 postpaid, in U.S.A. Ad- 
dress Dietrich Co., 602-M, Ouray Building, 
Washington, D. C. 

PATENT Your Invention—‘Little Ideas May 
Have Big Commercial Possibilities.’ Send for 
free book, “How to Obtain a Patent” and 
Record of Invention Blank. Prompt Service. 
Highest references. Reasonable charges. De- 
ferred payments. Established 1898 Victor 
J. Evans & Co., 690 Victor Building, Washing 
ton, BD. C. 








PATENTS secured Low Cost. Write for 
book ‘‘How to Get Your Patent ’ and “Record 
of Invention Certificate.’ Personal skillful 
ervice assured. 35 years’ experience. Pre 
liminary advice free L. F. Randolph, 362 
Victor Building, Washington, D. C. 
PERSONAL 

SUPPORTO Appliance. Amazing Invention 
that restores confidence. Immediate results 


guaranteed. Men write for valuable informa 
tion Surgical Co., 1902 San Pablo, Oakland, 
California. 





PHOTOGRAPHY 
QUARTER buys three Enlargements (6x5) 
Forcecraft, 1405 Eye, Washington, D. C. 5 
25 PHOTOS copied from your photo for $1.00. 
Send photo today. Bill's Photo Studio, M« 
Adoo, Penna 











PRINTING 
PICTURES make printing powerful Interest - 
ing cut catalog 19c. Refunded on first order 


Cglortypes, Box 1075, Detroit, 





RABBITS 
STANDARD Rabbit Journal, Milton, Pa. Spe- 
cial Year, 25c. Sample, dime. Rabbit supplies 


RADIO 











GUARANTEED “Pocket Radio,”’ $2.00. Par- 
ticulars 10c Neil P. Tasker, Shamokin, Pa. 


STAMP COLLECTIONS 








26 DIFF. Turkey, 10c; 25 Diff. Greece, 10c; 
both, 15c, to penny approval applicants. Nep- 
tune, Box 2052, Ventnor, N. J 

U. S. PACKET, 655 diff., many commemora 
Copley Stamp Co., Copley, Ohio 
FRENCH COLONIES — 50 different 10c 
Browne, 90 Kemper, Wollaston, Mass. 
FREE! French Set Approvals Sent. Rettig, 
21-11 27th St., Astoria, N. Y 








WORKSHOP SUPPLIES 

$100.00 COMPLETE 9 inch by 42 inch screw 
cutting lathe. Get the circular and compare 
Machek, 1025 N. 24th St., Milwaukee, Wis. 
MAKE and sell these products yourself. Fluid 
Solder, Powder Glue, Wood Puttine, U-Can 
Plate Silverplater, Fly-tox, Duco Polish, Menz 
kwik Cement These formulas, this month, 
$1.00 each; five $4.00. 3ig list free. Rapid 
Chemical Se rvice, Edwardsville, Illinois 





BUILD your own wood-turning lathe. Large 
sturdy Economical, Blueprint 50c. Standard 
Company, Box 382, Mount Vernon, Ohio 
LATHE Bargains—Factory Rebuilt and Dem 
onstrators, 9 in., 13 in., 16 in. swing screw 
cutting lathes. Also few used lathes in good 
condition, 90% new. Write South Bend Lathe 
Works, 208 Madison, South Bend, Ind 





POPULAR AVIATION 





BOOKS 


Order books by number. 


ELEMENTARY MODEL AIRCRAFT 

20 Airmen and Aircraft Henry H. Arnold $3.50 33 The Model Aircraft Builder Chelsea Fraser $2.50 
91 A Narrative History of Aviation John Goldstron 4.00 5 j ildi i . 
22 The Aeroplane Speaks... H. Barber 3.50 85 Model Airplanes Building and Flying Joseph 8. Ott 2.50 
23 Knights of the Wing. . A. M. Jacobs 2.00 
92 The Skycraft Book. . Laura B. Harney 1.08 GLIDING 
25 The Airplane and Its Engine Charles Hugh Chatfield and Charles i x 

Fayette Taylor 2.50 61 A.B. C. of Gliding and Sailfiying Victor W. Pa 2.50 
26 Aviation and All About It A. Frederick Collins 2.00 62 Gliding and Soaring Percival W hite and Mat White 2.50 
27 ‘The Aircraft Handbook Fred H. Colvin and Henry F. Colvin. 5.00 63 Gliding and Soaring Flight J. Bernard Weiss 1.08 
28 Air, Men and Wings ‘ Lloyd George and James Gilman 3.50 
os ay tt he to Fly ’ Morrill Hamburg 2.50 
Q Frederick Bedell 3.75 r : / ; > 
$3 Flying and tow io De ti ee mee ae BALLOONS AND AIRSHIPS 
32 Zoom. George me White 1.50 18 Aerostatics Edward P. Warner 4.00 
33 Aerial and Marine Navigation Tables John E. Gengrich 2.50 19 Free and Captive Balloons Chas. DeForest Chandler 7.50 


FOR SALE 


Send money order to 


° 608 S. Dearborn St., Chicago, Il. 
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Howl Dept. 


(Continued from 


page 88) 





Q. & A. 


(Continued from page 104) 











Will you 
about the 
ia and 


please 
red tape 


publish something 
necessary to get an 


a home-made 


an on a 
ship? Someone told me I could send to 
the D. of C. at Washington and get a 
stress — to build a ship by. Do 
you know that is so? 
Yours truly, 
James Green. 

No, the petition blank on page 346 
does not apply to amateur aviation. 
The petition blank for this cause has 
not yet been printed, and will not be, 
for some time. 

The calculation of stresses is so com- 
plex, and so many engineering princi- 
ples are involved, that I doubt whether 
anyone outside of a trained engineer 
could do much with the stress sheets 
even though they got them from 
Washington. Better have an engineer 


check up on this work 
it yourself. 


than to attempt 


* * * 

VERY instructive and constructive 
I letter has been received from Le- 
land I. Silsby, 518 E. Liberty St., Ash- 
land, O., who has apparently spent 
much time investigating the numerous 
problems now confronting the amateur 
flyer and home-builder. All this is 
very encouraging for our cause. 

END 


CHURC 





The Marathon J-3 engine was designed to be in 
the $500-$600 field of finer light aircraft engines, 


but the surprising large demand for $350 


this engine has made it possible to sell 
it for only 
Your present Henderson or B-4 motor will be 
accepted as part of your payment 
MOTOR SPECIFICATIONS 
Piston Displacement, 


Manganese-Bronze- 


108 Cu. In Aluminum Alloy Pis 
Bore, 3% In tons 
Stroke, 3% In F orce-Feed Lubrication 


Streamlined Exhaust 
Stacks 
Silichrome Valves, 
haust and Intake 
. Chrome-Vanadium 
Forged Steel Rockers Valve Springs 
Chrome-Nickel Propel- H. P. Maximum, 4614 
ler Shaft No Price Increase 
Preheated Carburetion Only $350.00 


Overhead Exhaust and 
L. Head Intake 

Chrome-Nickel-Iron 
Cylinders 


Ex- 








from tests made on 
This particular piece of metal might 
be weaker than other samples of the 
same material, it might be slightly 
undersized or improperly machined. 
Thus, to be on the safe side, this part 
made several times stronger than 
would be indicated by tests to cover 
unknown errors. 

The safety factor also varies accord- 
ing to the method by which it is loaded, 
whether it is subjected to steady loads, 


other samples. 


is 


rapidly varying loads shocks. The 
safety factor is necessarily greater 
with varying loads and shocks than 
with steady loads, for it is difficult to 
exactly foretell the magnitude of a 
shock, or a sudden blow. 

Thus, a steady load may call for a 
safety factor of four, a varying load 
might demand a factor of eight, while 


suddenly applied loads or shocks might 
demand a safety factor of 20.0 or 30.0. 
That the part to resist the load 
would be anywhere from four to 40 
times stronger than absolutely neces- 
sary for exactly carrying the load. 
* * * 
QUESTION :—Sam Hart, 
Ill. What should be the size 
tail surfaces of a lightplane; that is, 
the area of the rudder, stabilizer, ele- 
vators and fin? The is 28 feet, 
and the engine is a 50 h.p. radial. 


18S, 


Waukegan, 
of the 


span 


138 


ANSWER:—’T‘HE calculation of tail 

surfaces is quite a com- 
plicated matter requiring much more 
data than given in your letter. The 
tail group is directive in nature, turn- 
ing the nose of the ship up or down 
or right to left. The surfaces act 
through the body of the ship like a 
force applied to the end of a lever, 
hence the distance of the group from 
the center of pressure on the main lift- 
ing surface is required. In addition to 
acting in a directive sense, the sur- 
faces also serve as a means of damping 
down oscillations and vibrations, and 
this requires another calculation. In 
short, the calculations of the tail sur- 
face are engineering problems that 
should only be undertaken by a trained 
engineer. 

* * aa 


QUESTION : 
nix, Ariz. 
ANSWER: 


Robert Schmeling, Phoe- 
What are “N” 

HE “N” struts take 

the place of the old in- 
cidence wires used on biplanes to hold 
the wings at the proper angle. The 
“N” struts made of tubing, and 


struts? 


are 


are inclined between the front and rear 
vertical struts in such a way that the 
struts form the letter “N”. 

This will be seen from the photo of 
the Boeing Combat plane where the 
“N” is clearly shown near the ends of 
the wing. 

END 


MARATHON J-3 ENGINE 


‘Power Increased’’ 


WATCH THE MANY TYPES OF SPECIAL AIRCRAFT ENTERED IN THE 1932 EVENTS EQUIPPED 
WITH J-3s—WATCH FOR THE RESULTS OF THE CHURCH ENCLOSED RACER 


Power Increased 


Surpassing even our own estimated perform 


ance, the latest jJ-3 Engines are delivering more 


power than ever before. 

Our engineering department announces an ap 
proximate increase of power by !|2 per cent over 
model J-3 on our recently developed 
torque stand the design of 
the Department of Com- 


the 1931 
‘Hydraulic-Mercury” 
which is approved by 
merce. 





Many aircraft manufacturers are now using the 

**Marathon J-3"" for dependable power because of 
the por output per pound of weight 

‘Up to the present” type of light aircraft 
m4 using L head exhaust valve construction, 
has without question reached the peak of its per- 
fection, only to find it grossly lacking in perform- 
ance. 

The urgent need for something better on the 
part of all lightplane owners led to the develop- 
ment of this new 41-4614 Horsepower motor 

It is the most powertel engine of its size and 
weight in existence today; constructed of the 
finest materials available, it is designed to give not 
only maximum H. P., but continued long reliable 
service. 

It is a 4-cylinder in line air-cooled high com- 
pression motor with a 108 cubic inch piston dis- 
placement. Its valve construction of L Head in- 
take and overhead exhaust marks one of the most 
forward steps in any aircraft engine to date. It 
absolutely - Ad valve trouble 
WRITE AT ONCE FOR LITERATURE 
siving complete details of engine. Send 
in stamps to cover postage 


10c 


Read about the 1933 Model, our 1932 Entry, 
in this issue, Page 
WATCH THE RACES 
CHURCH 
Entering the Single-Place Cabin Powered with 
the Improved -3. 
Estimated Speed 172 M.P.H 
CHURCH MID-WING 
BUILD IT YOURSELF 


KIT $190.00 
JINCLUDING 
{BUILT-UP 
WING RIBS 
AND WELDED 
FUSELAGE 


CHURCH AIRPLANE & MFG. CO. 
3244 N. Kenneth Ave. Il. 


Irving Park Postal Station 

Se 2 2 SS SSS SS eS eS ee eee eee ee eee 
CHURCH AIRPLANE AND MFG. CO. 
Department P-18, 
3244 N. Kenneth Ave., Chicago, Illinois 
Gentlemen: Without obligating you in any way 
please send me full information on the items 
checked below. I am enclosing !0c to cover 
postage. 

The Church Marathon J-C Engine 

The Fly-away Church Mid-Wing 

The home-built Church Mid-Wing, 

the group plan of purchase. 


Chicago, 


including 


Name 


ADDRESS 


City 













——=_ 


— 
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Airplane Mechanics 
Rigging Handbook 


R. S. Hartz, formerly Lieul. Colonel, Air 

ps, U. S. Army; and Lieut. E. E. Hall, 
formerly Editor, “Aircraft Servicing.” 104 illus- 
trations, $3. 

This book tells all about the 
rigging, maintenance, inspection, 
and repair of airplanes, showing 
just how to get an airplane into 
safe flying condition and then keep 
*t that way. The instructions show 
how each operation should be 
done, what the proper order is, and 
the reasons aay. Covers fully 
handling planes on the ground and 
in the shop; sequence of rigging 
steps; how to true up the assembled ship; how to 
adjust the wings and control surfaces for hands 
of” flying; the materials of patching, splicing, and 
repairing of all kinds; practical hints for riggers: 
installing and correcting compasses, etc., etc. 





Practical Flying 


by Major B. Q. Jones, Air Corps, U. S. Army; 
Pioneer Pilot; formerly Chief, Army Aviation 
Training. $3.00 


This famous pilot’s manual can 
save you hours of time and a lot 
of money. It gives you that basic 
flying information you would have 
to learn otherwise by long and 
costly experience. Taxying, the 
take-off, the initial climb, emer 
gency landings, after the take-off, 
straight-away flight, turns, figures 
of eight glides, landing, cross- 
country flying, and stalls and spins are all 
thoroughly covered. Additional chapters are 
packed with useful facts on planes, instruments, 
t i expressi lane parts, pilot’s equip 
ment and methods of plane inspection and of 
testing the controls and the motor. 








Aeronautics 


by Hilton F. Lusk, Prosessor of Aeronautics, 
Sacramento Junior College; formerly Dean, Boeing 
School of Aeronautics. 175 illustrations, $3.25 


From this new ground school 
textbook you can obtain exactly 
the information you need to pass 
the written examinations for a 
government license as a mechanic 
or as a pilot in any of the grades, 
including transport pilot—even if 
you must study at home without 
the aid of an instructor. It tells 
you what you need to know about 
subjects like these: Principles of Flight, Airplane 
and Autogiro; Airplane and Autogiro Construc- 
tion and Meevadions Propellers; Engine Construc- 
tion and Operation: Attitude and Engine Instru- 
ments; Maps and Piloting; Dead Reckoning; 
Avigation Instruments and Equipment; Princi 
»les and Applications of Meteorology; etc., etc. 
24 questions, like those asked in license examina- 
tions, help you test your grasp of each subject. 














You Can Order Any of These | 
Books on 5 Days’ Approval 


You can order any of the books described on 
this page with the privilege of examination be- 
fore purchase. Payment is hot due until five 
days after they are delivered; you can return 
them within that period if you are not satisfied 
in every respect. 


Pay Monthly if You Wish 


If your order amounts to $5.00 or over, you | 
may, if you prefer, take advantage of our 
monthly payment terms. Under this plan you 
send us each month a payment which will vary | 
with the amount of your order, but will not be 
less than $2.60 ($2.50 payment plus on each 
instalment a uniform service charge of 10c), so 
that your entire account will be paid up within 
six months from the date of your purchase. 
Check in the space provided in the coupon if 
you prefer to divide your payments in this way. | 











August, 1932 


























Just Published: 


irecraft E 


ngine 


echanies Manual 


by C. J. Moors 


Chief Insiructor, Department of Mechanics 
Air Corps Technical School, U.S. Army 








troubles. 


The book is lavishly illustrated. 


and working drawings make it easy for you to follow each explanation. 


Every airman, whether veteran or novice, needs this new manual. 
with many years of experience will find it ideal for daily reference. 


ry His new book covers the same ground as the course given the enlisted 
| mechanics of the Army Air Corps with the addition of much data on 
equipment common in commercial airplanes but not adapted to the 
requirements of military aircraft. It deals thoroughly with all types of 
aircraft engines and their accessories. It explains exactly how they oper- 
ate and the features in which the various kinds of competing equipment 
resemble each other and those in which they differ. 
Mr. Moors gives all needed data on construction and operation, supplies 
full instructions for proper maintenance, and shows you exactly how to 
go about making any necessary repairs and adjustments. 
important is the detailed information given on locating causes of engine 
Nearly two hundred photographs, diagrams, 


Particularly 


The licensed mechanic 
The beginner who has 


net yet received his mechanic’s license will find it invaluable as a textbook for detailed 


study. 


most out of the airplane’s power plant, with which it is filled. 


38 Chapters 
(Condensed Outline) 


Elements of Mechanics: 
Physical Properties of Metals. 
Metals for Aircraft Engine 
Construction. Hand Tools and 
Metal Working. 

Engine Construction and 
Repair Principles: _Internal- 
Combustion Engine Principles. 
Types of Engines. Engine Parts. 
Cooling Systems. Lubricating 
Systems. Repair Procedure. 

Carbureters, Supercharg- 
ers, Fuels, Lubricants: Car- 
buretion Principles. Zenith and 
Stromberg 
Carburet- 
ers. Super- 


PPP RP FS SSS SSS Bee eee 


chargers. Fuels. Lubricants. 
Ignition and _ Electrical 
Equipment: Principles of 
Electricity and Magnetism. 
Principles of Ignition Systems. 
Magnetos. Generator and Gen- 
erator Control Units. Storage 
Batteries. Spark-Plugs and Ig- 
nition Wiring. Scintilla Aircraft 
Magneto, Types AG and V-AG. 
Scintilla Double Magneto, Type 
SC. Scintilla Magneto, N Series. 
Eclipse Aircraft Electric Gener- 
ating System. Leece-Neville 
Aircraft Electric Generating 
System. Delco Battery-Gener- 
ator Ignition System. Eclipse 
Aircraft Engine Starters. 


( fill in, tear out, and mail) 


Every pilot and operator can profit greatly from the practical hints on getting the 


Aircraft Engine Operation 
and Maintenance: Engine In- 


stallation and Operation. 


En- 


gine Testing. Engine Troubles 
and Their Remedy. Engine In 


spection. 


Construction, Repair, and 


Maintenance 
craft Engines: Pratt 





of Specific Air- 
and 


Whitney Wasp, Wasp Junior, 


and Hornet Engines. 
Whirlwind and Cyclone 


Wright 
En- 


gines. Curtiss D-12 and Con- 


queror Engines. 


Lycoming, 


Packard-Diesel, Curtiss Chal- 
lenger, Warner Scarab, Kinner, 
Le Blond, Continental, Liberty 


Engines. 











' 
T T + 
; ON—APPROVAL ORDER FORM 
i 
i 
: The Ronald Press Company, 
, Dept. M512, 15 East 26th St., New York 
' . . ° . ° 
# Send me the books checked below, delivery prepaid. I will either return them or 
: send my remittance in payment within five days after the books are received. 
' 
a O Check here to use the monthly payment plan 
' 
: CO) Moors, Engine Mechanics Manual. $4.50 © Hariz-Hall, Rigging Handbook $3.50 
5 6 ©C Jones, Practical Flying $3.00 ) Lusk, Aeronautics ; ... 3.28 
a 
NI A cdi Sis 5 axe a Sad ise Gn ental ace mia dce eimai AS ea a ene 
4 I Chee ec eats ae wan elipcen ghd aug Ack halen wiia’® © ald aa Se owladimaiia ee oe wee ee 
iG 
. City a . State* 
1 O Employed by, { Must be filled in \ 
5 © or Reference unless you send cash ‘ , 5 i teapot eca el 
8 *If outside continental U. S. and Canada, send cash plus 25c¢ per book for shipping. 
3 
ebeeeeseneeetnndennseotdsteonenesndedienadenenaunn 


536 Pages, 189 Illustrations, Price $4.50 
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Hux is the book that tells you 


straight from the shoulder what Aviation offers 
YOU. You’ve been wondering how to break 
into the field—wanting all the facts, all the 
information. Here it is! A story more exciting 
more thrilling, more inspiring than fiction— 
yet a man-to-man message of FACTS from 
cover to cover. Walter Hinton—hero of 
history-making flights—gives you the brass 
tacks of Aviation Today. He shows you ex- 
actly where your opportunities lie—exactly 
what to do to make the most of them—exactly 
how to fit yourself for them. Here is a book for 
men with too much backbone to stay chained 
to a small-pay job — too much adventure in 
their blood for a humdrum grind — too much 
good sound business sense in their heads to let 
this opportunity of a lifetime outgrow them! 


The Richest, Fast- AviationIsReady 
est Grewingin- Hinton Is Ready— 
dustry the World Now It’s Up To 
Has Ever Known you 


Right at home in spare time, 
Hinton will teach you all the 
essential facts about plane 
construction, rigging, repairs, 
motors, instru- 
ments, theory of 
flight, navigation, 


You .aven’t heard anything 
about .is being a “bad year” 
for Avisziion! en like Ford, 
Dew Poxt — millionaires —are 
investing fortunes 
in the field. Cities 
everywhei> are 





building more air- You Must Be commercial Avia- 
ports: 24 herr tion. Whether you 
shifts are racig 18 or Over plan to fly, or to 


cash-in on one of 
the more than for- 
ty Big-Pay ground 
jobs, you must have 
this groundwork to 
land the job you 
want at the pay 
you expect. Learn 
just where you 
stand and what 
first steps to take. 
This Free Book 
tells how. Clip the coupon and 
send it TODAY. Hinton will 
rush your book by return mail. 


construction o: 
new plane and 
equips ent plants. 
Air lines, air a ne 
vice of every kin © 
is doubling and re- under 18, please do 
doubling iteclf ai- fj Bot ask ‘or Lieut- 
most while you cause it will not 
watch! There's no interest you. 
doubt about there 

being BIG PAY 
plus a real future 
for YOU in Aviation. Your 
one sure move is to get the 
right training—-Q UICK! 


To take an active 
part in Aviation 
you must be at 
senst 18 years of 
If you are 











Aviation Institute of U.S. A., Inc. 
WALTER HINTON, President 
L115 Connecticut Ave., Washington, D. C. 











1x dus Free Book 


a World-Famous Flier shows 
how YH can get into 


Walter Hinton, Pres. 
Aviation Institute of U. S. A., Inc. 


1115 Conn. Ave., Washington, D. C. 
Send me your FREE Book telling how I 
can train under you right at home for Aviation. 


Dear Lieut. Hinton: 


——r rt tt ft ttle 
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Jobs on the 
Ground for Each 
One in the Air 


Fliers are in demand—certain- 
ly! But for every man in the 
air, trained men are needed in 
over 40 highly-paid jobs on the 
ground. Hinton's trainin 
gives you your ground wor 
to earn real money as one of 
these: 

Engineers, Designers, and 
Draughtsamen, Pilots, Engine 
and Plane Mechanics, Rig. 
gers, Electricians, Welders, 
Instrument Makers, Wood 
and Metal Workers, Plane 
and Motor Inspectors, Air- 
port Operators, Radio Ex- 

rts, Assemblymen, Aerial 
Surveyors and Photograph- 
ers, Aerial Transport Man- 
agers, Salesmen. 


Walter Hinton 


Trail-blazer, pioneer, ex- 
plorer, author, instructor, 
AVIATOR. The first man to 
pilot a plane across the 
Atlantic—the famous NC-4 
—and first to fly from North 
to South America. 


The man who was a crack 
flying instructor for the Navy 
during the War; who today 
is training far-sighted men 
for Aviation. Hinton is ready 
to back YOU up to the limit. 
His Book is yours FREE for 
the coupon below. 


Rule Back t to Washing ton! 
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Heaths have won their 
events in the National 
Air Races for the »ast 
six years. Heath holds 
the world’s altitude 




















| IS splendid looking, steady flying, fast 
~ Heath Plane can now be yours easier than 
ever before. Buy completely bui!t or assemble 
from parts all ready to put together. Con- 
struction easy, requiring simple tools and three 
or four weeks’ time. 


Heath’s best offer in 23 years: 
1. New Simplified Assembly Kit 
2. New Lower Price 
3. Easy Payment Plan 


Just think of it—a complete plane ready to 
assemble, eligible for Dept. of Com. License for 
only $399.00 (less motor). May be licensed 
with either Heath B4 Engine $300.00, or Con- 


_ tinental A40—$450.00. Price made possible by 


large scale production methods. You need only 
$16.00 for first group of parts. Order balance 
as desired and pay as shipped. 


Fusilage, tail; rudder, elevator and stabilizer 
come completely welded. Ribs built complete 


record for light planes, 
17,907 feet. Truly 
championship per- 
formers! 


at the factory. All you have to do is assemble 
the units and cover your plane. 
YOU CAN FLY IT 

Flying a Heath is simple. So beautifully bal- 
anced and such fine wing spread that it takes 
off and lands in minimum space and at low 
speed. 80 m. p. h. at cost of only one cent « 
mile. This thrill can be yours this summer. 
Just send 15c for literature and details will he 
forwarded promptly. 
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7 
HEATH AIRCRAFT CORPORATION 
Dept. P 28 Niles Mich. 
1 am enclosing 15c for your booklet describing the new Heat, the new 
Assembly Kit and your new, easy purchase plan. 
Mauilite:. «cits ncab ean nk etees 00 Cas eee shedas hexb se 66 June Cree 
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